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PREFACE 


iN^the following work, I have endeavoured to place liefore my 
readers, in a single volume, a comprehensive account of the theory 
and practice of modern obstetrics. In doing so, I have been 
greatly assisted by the .following gentlemen, who have kindly 
undertaken to deal with those subjects which require a special 
knowledge of Anatomy, General Medicine, Pathology, or Mental 
Disease. Dr. T. G. Moorhead has contributed the chapters on 
Embryology and Anatomy, and the sections on the Phenomena of 
Pregnancy and on the Anatomy of Contracted Pelvis; Dr. H. C. 
Drury the chapters on Infectious Diseases and on Organic and 
Functional Diseases in Pregnancy; Dr. K. j. Rowlette the 
sections on the iEtiology^and Pathology of the Surgical Fevers 
of*the Puerperium; and Dr. W. R. Dawson the sections on the 
Insanities of Reproduction. I think that the special knowledge 
which has been thus brought to bear on these subjects will add 
very largely to the value of the book. 

Dr. William Neville had undertaken the task of writing the 
chapter on the Surgical Fevers of the Puerperium —a task for 
the discharge o# which his wide knowledge, both of practical 
obstetrics and of pathology and bacteriology, rendered him par¬ 
ticularly suitable. His sudden and premature death has deprived 
me of |he assistance he had promised, and has lost to the Irish 
School of Midwifery one of its most brilliani workers and original 
thinkers. 

• The illustrations throughout the ^k have been t^e subject of 
great care. Most of them are original, and for these I am 
indebted to Mr. J. T. Murray, Mr. S. Sewell, and Dr. R. H. 
Kennan. The drawings of the mechanism of labour, and of 
the obstetrical operati^nd^ were made from photographs taken 
for me bja^ Dr. Arthur Ball, for whose assistance I am very 
gratehd. I am specially indebted to the late Dr. Milne Murray, 



▼SB PREFACE 

^ c 

^ose premature death was a grievous loss, not alone to fiis own 
Edinburf^ School, but to the whole obstetrical world, for permis¬ 
sion to make, from bis well-known collection, the ^ravnngs 
and diagrams which appear in the chapters upon contracted 
pelvis. I am also indebted to Professors Bumm of HkUe, 
Whitridge Williams of Baltiitiore, and Webster of Chicago, for 
permission to reproduce several valuable original drawings, a^d 
to several other authors for a similar privilege. 

Professor E. H. Bennett and Professor White have most kindly 
afforded me every facility for making use of the valuable material 
collecUd in the Museums of Trinity College, Dublin, and of the 
Royal College of Surgeons in Ireland, and thus I have been able 
to include illustrations of several valuable specimens that are 
contained in these collections. * 

The chapters on Ante-partum Haemorrhage, Post-partum 
Haemorrhage, and Eclampsia have already appeared in a slightly 
different form in the ‘Encyclopaedia Medica,’ published by 
Messra Green and Sons, of Edinburgh, to whom I am indebted 
for permission to reproduce them. 

My colleague. Dr. T. P. C. Kirkpatrick, has most kindly 
assisted me in reading the proof-sheets, and in many other waya 

HENRY JELLETT. 

6i, I-owBB Mount Street, 

Merrion Square, Dublin. 

Afrit , 1905. 
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CHAPTER I 

THE AHATOHY OF THE BONT PELVIS 

Tlie I’elvic Bones: The Sacrum; The Coccyx; The Ossa Innominata—The 
I’elvis as a Whole; The Inlet; The Outlet; The Cavity; The Diameters 
of the Pelvis; The External Measurements of the Pelvis; Axis of the 
Pelvis; Inclined Planes ofThe Pelvis; The Joints and Li){wents; The 
Obliquity of the PelvisJ'Transmission of Body-weight — Differences 
between the Male and the Female Pelvis^The Development of the 
Pelvis. 

In both sexes, the pelvis may be regarded as a bon^ framework i 
for the attachment of the muscles and ligaments which unite the 
lower limbs to the trunk, \tnd as an arch which transits, in a 
manner adapted to economize muscular energy, the weight of the 
entire body to the lower limbs, and thence to the ground, i It alw 
serv^ to protect the viscefa contained within its cavity, and in 
sdme degree to support the abdominal viscera. ^ In the female, it 
has the additional function of forming a semi-rigid canal, through 
which the child must pass in the process of parturition, and 
associated with this function there are several important points 
of distinction between the male and female pelvis. It is chiefly 
in relation to the mechanism of parturition that a study of pelvic 
anatomy is of importance to the obstetrician, f y '' ',;a,v ^ , 
The Pelvic BcAies.— The pelvis is made up of four bones— > 
the sacrum, the coccyx, and the two ossa innominata. Above, it 
is connected with the vertebral column by the articulation of the 
sacrum with the fifth lumbar vertebra, and below, it is supported 
upon the heads of the femora. , 

/ The Sacrum. -The sacrum is composed oT three main portio ns; 
—a central part formed by the fusion 9f the bodies of the five 
sacral vertebrae; and two lateral masses. The lateral masses 
constitute those portions of the bone which lie external to the 
anterior sacral foramina. They are developed from three or jnore 
distinct osseous centres on each side, and are at first separated 
from the central portion by a thin layer of cartilage, but become 
completely fuse d witb i if’ tilVfinty ^th year of life. The 

bone is pr^cirauy comixised of caoMllous tissue, and is triangulu 
in shape, jvith its base directed wwards and fbrwaft^ aod ka 
apex downwards and forwards. The anterior surfrice is smooth, 



4 OBSTETRICAL ANATOMY^MATERNAL AND OVULAR 

concave from above downwards, and slightly m from side to side, 
and ptesentafeiint tr^sverse ridges or depressions which mark the 
original line of separation between the individual sacral vertebrae. 



Fig. I,—Sacrum and Coccyx. . 


Its width at the base is about 44 inches, and at the apex about 
2. inches. The posterior surf^ is irregular, presenting a median 
ridge formed by the spines of the sacral vertebrae, and is*bounded 



Fig. 2.—a Longitudinal Mesial Section through the Sacrum 
AND Coccyx. 

on either side by a vertical ridge composed of the sacrad trams 
verse processes. It is of less extent than the imteror surface 
and is convex both in the vertkad and transverse directions. I 
gives attachment to some of the muscles of the back. The latera 
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surface prelents at its upper part an anterior cartilage-.covered ' 
surface, which articulates with the ilium,and behind thi» there 
is a rough, irregular area for the attachment of the posterior 
sacro-iliac ligaments. Inferiorly, the narrow margin which repre¬ 
sents this surface gives attachment to the sacro-sciatic ligaments. 
The base of the bone has the ordina^ appearance of the upper 
aspect of a lumbar vertebra, flanlfed on each side by the 
prominent alae, and the ape x articulates with the first bone of 
the coccyx. 

‘i The Ooeeyz.—The coccvx lies immediately below the sacrum, 
and continues the curve of that bone. With the exception of its 
first piece, which possesses a well-defined centrum and transverse 
processes, it is represented by from three to five rudimentary bony 
nodules, which rarely become united to one another by osseous 
union l^fore middle life. In consequence of this, the coccyx is 
freely movable in a forward and backward direction around the 
end of the sacrum, and the individual pieces also move upon one 
another. Occasionally, however, premature union of the various 
parts and of the first part with the sacrum does occur, and may 
prove a source of some difficulty during the expulsion of the 
child. 

3 XU Os Innomlnatnm. — This bone is developed in a bar of 
cartilage which appears on each side of the lower portion of the 
vertebral column at an early period of foetal life, and which in 
most mammalia bends round to meet its fellow of the opposite 
side in the middle line in front. In each bar of cartilage, ossifica¬ 
tion proceeds in such a way as to produce three distinct bones— 
the ilium, the ischium, and the os pubis. At birth, these are still 
(luite distinct from one another, being united at the bottom of the 
acetabulum by a Y-shaped piece of cartilage, in which several 
osKous centres appear at different periods after birth, and finallv 
bring about th e unio n of the different parts at about the twentieth 
year. The com^i^te "Bone is divided into an upper and a lower 
portion by means of a prominent ridge situat^ on its inner 
aspect, and called the ma fiffitineoi frW The portion of bone 
atx>ve this line is the broad expanded part of the ilium, and is 
called the It is bounded superiorly by a strong curved 

margin—the cmto which terminates ip front and ^hind in 

the anterior superior and posterior superior iliac spines respec¬ 
tively. The crest gives attachment to the flat abdominal muscles, 
which play such an important auxiliary part to the attractions 
of the uterus during labour, while to the outer aspect of the ala 
are attached the gluteal muscles which form the principal mass 

* The leteial articnlar enHacee of the aacram are nsually asymmetriciU. 
^fott frequently the right surface Is more deeply concave than the left, and is 
more overtuiped an anterior projecting lip of the ilium. The general 
appearance nggests that more mutuiJ moulding of sacrum and_ of ilium has 
°<*uiiod oA this aide, and the fact is of interest in connection with the trans¬ 
mission of the body-weight. 
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of the buttock. Below this line the bone is principally formed by 
the istihium and os pubis, between which there exists anteriorly 
a wide foramen—the thyroid or obturator foramen. This is, in 
the fresh state, filled in by a firm membrane, which gives origin 
from its inner aspect to the obturator internus muscle and from 
il3 outer aspect to the obturator externus. 

I The Pelvis as a Whole. —The pelvis as a whole, formed by 
the articulation of these different bones, is divided into an upper 
or foist pelvis, and a lower or triu pelvis, along a plane passing 
through the sacraf'' promontory and' the ilio-pectineal lines. The 
part which lies above this plane belongs to the abdomen 
proper, and forms a considerable part of the posterior and lateral 
boundaries of that cavity. It also affords support to many of the 
abdominal contents. It is formed on each side by the broad 
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expanded portion of the os ilii, covered in the recent state by the 
iliacus muscle and by the psoas. The latter muscle mns along' 
the inner border qf t]ie iliac fossa, just above the ilio-pectineal 
line, and, indeed, slightly overlaps it. The false pelvis is deficient 
in front, the space between the bones being filled up by the 
anterior abdominal walL The part which lies below this plane is 
known as the tne pelvis. It is -bounded posteriorly by the sacrum 
and coccyx, laterally by the body of the ischium and by a small 
portion of the ilium, and in front by the ramus of the ischium 
and by the pubis. It forms a bony cavity containing the pelvic 

* The promontory of the aacmm is not quite in the same plane as the ilio- 
pectineal lines and their continuation along the sacral aim, but lie^at a slightly 
nlgher level. The difference, however, is so slight that for piacticiil purposes 
it may be r^fpuded as non-existent. 
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viscera, aifd constitutes the Rrm boundary of the canal through' 
which the child must pass in parturition. It will be described 
under three headings—the inlet, the outlet, and the cavity. 

/ The PeMc Inlet.—The inlet of the pelvis is formed by the 
boundaries of the plane which separates the true from the false 
pelvis.' Commencing in front, it is bounded on each side by t^e 
symphysis pu^is,'the crest and inner nikrginjof the horizontal ramus 
of the pubis, the ilio-pectineal eminence,‘'the ilio-pectineal line, 
and the anterior margin of the base of the sacrum. In miin, all 
these points, with the exception of the promontory of the sacrum 
already referred to, are approximately situated on the same 
plane, but in other mammalia there is a distinct angle (ilio-pubic 
angle) formed anteriorly between the ilium and the os pubis by 
a bending upwards of the ramus of the pubis at the ilio-pectineal 
eminence. In consequence of this, in all mammalia but man, the 
lateral portion of the boundary of the inlet lies below the level 
of a line drawn from the symphysis pubis to the base of the 
sacrum. Owing to a sliglit forward projection of the sacral pro¬ 
montory, the inlet is somewhat h_evt-shaped,K..'/ . 

i The Pelvic Outlet.—The outlet of the pelvis is bounded from 
before backwards by the symphysis pubis,’'the lower margin of 
the ilx)dy and descending ramus of the pubis,'' the ramus of the 
ischium, the tuber ischii,‘ the great sacro-sciatic ligament,' and 
the tip of the coccyx on each side. It is usually described as 
lozenge-shaped, the lozenge being formed of two triangles which 
hat«p a common base represented by an imaginary line drawn 
transversely between the tubera ischii. The apex of the posterior 
triangle is situated at the tip of the coccyx, and that of the anterior 
at the lower margin of the symphysis pubis. In front, the under¬ 
surface of the symphysis is rounded off by the sub-pubic ligament. 
As compared with the inlet, the oytlet..is obviously capable of 
great variations, in si^e, since it is partially bounded by liga¬ 
mentous structures and partially by the movable coccyx. 

The Pelvic Oavitjr.—The cavity of the pelvis is the space con¬ 
tained between the plane of the inlet and the outlet. Posteriorly, 
it is bounded by the sacrum and the coccyx, and is in vertical 
depth about 4^ inches in the female. Anteriorly, it is bounded 
by the posterior surface of the symphysis pubis, and is only 
1} inches deep. Laterally, it is bounded by the lx>dy of the 
iscWum, which is 3^ inches deep. Jt is thus seen that the 
cavity becomes progressively more shallow from behind forward. 
Posteriorly, on each side a large gap, the sciatic notch, is left 
between the side of the sacrum and the ischium. This space 
is partially filled in by the sciatic ligaments, but superiorly gives 
egress to the vessels and nerves which pass from the pelvis into 
the gluteal region, and adso to the tendon of the pyriformis muscle. 
On Its inner aspect it is covered over by the parietal layer of pelvic 
fascia. (Anteriorly, the obturator foramen forms a wide gap on 
each side between the ischium and pubis. 
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On looking at the pelvis it will be noticed that the anterior 
boundary is flat, but that the posterior is curved, with the con¬ 
cavity directed forwards and downwards, and that this curvature 
of the sacrum and coccyx gives the entire cavity a mark ed bend, 
which in its great extent is ^ distinguishing human characteristic. 
The difliculty experienced in parturition by the head of the child 
having to follow this bend 'is somewhat compensated for by the 
great shallowness of the cavity, which shallowness forms another 
characteristic difference between the human pelvis and that of 
Other mammalia. 



Fig. 4.—Brim of Female Pelvis, showing Diameters. 

P.S., Conjugate diameter; T.T'., transverse diameter; R.O., right oblique 
diameter; L.O., left oblique diameter. 


4' Diameteia of the Pelvis.—An accurate idea of the dimensions of 
the pelvis is best conveyed by stating the length of certain lines 
drawn between opposing pomts of the wall in any given plan^ 
These lines are known as the diameters of the pelvis, and in p flrh 
plane three principal diameters are described—the antero-posterior 
or conjugate, the transverse, and the oblique. From an obstetricad 
standpoint, the most important plyies tp be considered 
gf._the^inlet jnd.pjitlet, as, speaking generally,’these are more 
contracted than the intervening ones, and, therefore,‘afford a 
greater obstacle to the passage of the child. “ 
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• ^ * 
i DiauuUn of the Irdet. —The _ antero-posterior or conjugate 

diameter stretches from the promontory of the sacrunf*to the 
upper margin of the symphysis pubis, and measures, on an 
average, 4^. inches (ii centimetres).' This diameter is frequently 
called the mn jiigata vera * to distinguish it^from the false con- 
jugate or ccmiueata diae onalis. which is measured from the sacVal 
promMlory' to the under margin of the symphysis, and which 
exce^ the former by about half an inch in length. - v*, - " 

^ T!|fc tramayerse .diameter is the greatest distance between the 
twc^ssa innominate in the coronal plane, and measures about 
5j/nches (13 cm.). It cuts the antero-posterior diameter nearer 
tr/the sacrum than to the pubis, but lies furtlier forward in the 
ttmale than in the male, owing to the greater hollowing out of 
^e os innominatum in the female sex. As compared with other 
mammalia, the excess in length of the transverse over the antero¬ 
posterior diameter is a striking human characteristic. 

' The obliq^ue diameter is drawn from the upper margin of the 
sacro-iliac joint to the inner aspect of the opposite os innominatum 
at the level of the ilio-pectineal eminence. The right oblicjue 
diameter commences at the right sacro-iliac joint, and extends 
forwards and to the left; the left oblique diameter, commencing 
at tllfe left sacro-iliac joint, ends at the right ilio-pectineal eminence, 
liach of these diameters measures about 5 inches (i2'5 cm.), but it 
is rare to find them absolutely equal in length, the right, perhaps, 
being the longer in the tna,iority of individuals. 

The oblique diameter, as above described, is anatomiailly 
convenient, since it is drawn between two easily determined 
points of the pelvis; but since it cuts the conjugate diameter 
nearer to the promontory than to the symphysis, it does not 
accurately represent the central oblique diameter in whicli the 
head of the child engages. ^ The true central oblique diameter 
measures slightly under 5 inches, and is indicated by a line drawn 
from a point a finger’s breadth in front of the ilio-pectincal 
eminence backwards through the centre of the conjug^ta yera 
to cut the pelvic brim slightly anterior to ^ the sacro-iliac 
articulation. - 

' An other measurement is also usuallyjjiyen _in describing the 
pelvicTbrim, and is called the <’Tt extends from the 

sacral promontory to a point on the brim corresponding to the 
upper margin of the acetabulum. It tneasures about 3^ inches 
centimetres), and is of value in defining the extent of the 
p o s t e rio r e oiicavi ty of the pelvis at each side. 


* A distinction is sometimes drawn between the conjugata vera and the 
oJhstetaBaLfiODiillgate. the latter being the Ime drawn from the promontory of 
"je SAEntQLtOlbeJDeacHt point of the symphysis pubis. This distinction is 
of some importance in those pelves in which there is a well-developed eleva¬ 
tion on the posterior aspect of the upper part of the symphrais (retro-pubic 
sminence)T put in most pelves, in which this eminence is small, the obstetrical 
may be regarded as identical with the tnie conjugate. 
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The lengths of the various diameters of the brim, as given 
above,%re measured on the macerated pelvis, and it must, conse¬ 
quently, be remembered that during life a small amount must be 
deducted owing to the presence of the soft parts. This remark 
is especially true in relation to the transverse diameterj which is 
difhinis hed by at least half an inch by the overlapping^ of the 
psoas, muscles on each sideLin consequence pf jvhich the oblique 
diameter of the brim dur ing life comes to be. th e lo ngest of* the 
three pr inci pa l diameters. 

t' The circumference of the. brim, measures, on an average, from 
i6 t o 17 inches (40ip 43 centimetres) in the macerat ed p elvis. 

J Diameters of the Outlet. antero-posterior diameter of the 
outlet extends from the tip of the coccyx to the lower margin of 



Fio. 5 .—Outlet of Pelvis, showing DfAMETERs. 


,ihe symphysis pubis. It measures 3ji mches (9-5.centimetres), 
but can be increased by nearly an inch by extension of the 
' coccyx, so that whpn ^that bone is bent backwards it attains a 
length of 4'J inches (11*5 centimetres). 

t The transverse diameter, 4^ inches (ii centimetres) in ledgth, 
is measured between the w idest .iKu:t&.of. tba-tubaraisclul, b^w 
and in, front -ot-tha isehittl-spines., {pre-epineuxf The distance 
between the spines themselves (inter-epineux) is about half an 
t inch less. The former measurement is, however, much the more 
important in normal pelves, since the head of the child passes 
downwards in front of, rather than between, the spines of the 
ischia. The presence of the obturator intemus muscle causes 
some diminurion in the transverse diameter of the outlet during 
life. 
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^ The oblique d iameter of the outlet is not of much importance. 
It is drawn between the middla-of-iW wOgfw-Wfiflr of(Aie-gl«at 
r, nrr nRr Mtir lig ament, tn the junction ctf the rami of the .ischium 
and pubis^jCL-ihe-oppesite- aide. It measufeV about 4I inclBes 
(11 centimetres), but is capable of considerable elongation due to 
stretching of the sacro-sciatic ligaipent. <^The_ circumferencl'of 
the outlet measures about 13^ inches (34 cm.), and is capable of 
considerable increase from the effects of a dilating force. 

" Diameters of the Cavity .—Within the cavity itself two planes 
may be taken as representative, and since they mark respectively 
the place of greatest and of least pelvic circumference, they may 
be called respectively the plane of greatest expansion and the 
plane of greatest contraction. 

'’TUe.planp of greatest expansion lies between the mid-point of 
the posterior surface of the symphysis and the junction of the 
bodies of the second and third sacral vertebra*. It passes across 
the ischium at the middle of the inner surface of the acetabulum. 
The conjugate diameter here measures nearly 5 inches (i2‘5 cen¬ 
timetres), and the transverse 4} inches (12 cm.). 

-^The plane of greatest contraction is contained loetween the 
sacrp-coccygeal joint and the junction of the middle and lower 
thira of the symphysis. Included within it are the ischial spine.s. 
The conjugate here measures 4]! inches (io’5 centimetres), and 
the transverse ^ inches only (10 cm.). This plane obviously forms 
the true obstetrical outlet .of the pelvis. 

The above measurements may be summarized in the following 
table 



Conjugate. i 

_ _ - j 

Transverse. 

Brim 

1 j 

I 4^ inches 

3l inches 

4 

1 (II cm.) 

(It cm.) 

1 lane of greatest ex- ! 

pansion 

1 5 inches , 

4) inches 


! (i2'4 cm.) i 

(12 cm.) 

1 lane of greatest 

contraction - 

4I inches 

4 inches 

Outlet 

(10 5 cm.) 

(I* cnf.) 

. 3t to 4-; inches 

4} inches 


(9 5 to 11's cm ) 

s(ii cm ) 


I 


Oblliiue. 


3 inches 
(12'5 cm.) 


4} inches 
(ti cm.) 


'When these figures are examined, it is seen that the con -' 
jugate diameter becomes considerably increased in length imme¬ 
diately beneath the sacral promontory, on account of the vertical 
concavity of the sacrumi This increiued length it retains till the 
sacro-coccygeal joint is reached, where it becomes somewhat 
suddenly narrowed; but, at the anatomical outlet it has more 
than regained its original length, on account of the mobility of the 
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coccyx. yThe transverse diameter, on the contrary, becomes pro¬ 
gressively smaller from above downwards, and thus gives to the 
whole pelvis a slightly funnel-shaped appearance, e The only really 
important oblique measurement is that of the brim, as elsewhere 
one of Its boundaries i^ormed by soft parts, which render it 
capable of great expans* ipider pressure. The changes in rela- 

disuiiet^TE"5SsThg 

through the i^vic cyhnderllie_pKihah]y.Qf prinielmi^^ in 
d^ermimngJihejaJuiSfiJsrhieLlh child t^(S. At the 

inlet l^t resistance is experienced in the transverse or oblique 
diameter, and consequently the head of the child enters in this 
direcUon. As it passes downwards, however, the transverse 



Fig. 6.—Front View op Pelvis. 

CC'. Iliac crests; SS', anterior superior iliac spines; TT'. great trochanters. 


, ^ ♦ 

resistance increases, while the antero-posterior diminishes, not 
only on account of the grAter length of the conjugate diameter, 
but also owing to the relative shallowness of the anterior boundary 
of this diameter, aad hence the head of the child turns round and 
passes along the direction of least resistance. 

The preceding pelvic measurements must be regarded as being 
merely the average of a large number-of cases, since, as has bwn 
subject to gre* todiyidual differences, 
which de^d ^tly, at mv rate, on flie general size and'develop- 
ment of the body as a whole. There are, moreover, marted racial 
differences, and it has been shown that there is a coincidence 
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between the prevailing form of the fcetal skull and the shape of 
the pelvis. In the lower races, the ratio between the length of the 
conjugate and transverse diameters of the brim may vary widely 
from that given above, and the conjugate diameter may equal, 
or even exceed, the transverse. 

$ External Measurements of the Pelyis.-^n addition to the internal 
diameters of the true pelvis, there areKrtain external measure¬ 
ments of both the true and the false pelvis which are of consider¬ 
able importance, inasmuch as they can at all times be readily 
determined during life, and thus supply an easy mode of diagnos¬ 
ing the more pronounced forms of pelvic deformity. The more 
important are as follows:— 

(1) The inter-spinous distan^—(.r., the distance l)etwecn the two 
anterior superior iliac spines. This measures, as a rule, about 
lol inches (26-5 centimetres), and is always in normal pelves less 
than the distance between the iliac crests. 

(2) The inter-cristal distance— i.e., the distance between the 
widest parts of the iliac crests. This measures from 11 to 
11 ^ inches (28 to 29 centimetres). 

(3) The external conjugate diameter, measured from the spinous 
process of the last lumbar vertebra to the upper margin of the 
syiwphysis pubis, averages 8 inches (20 centimetres). 

(4) The inter-trochanteric distance, taken between the summits 
of the great trochanters, measures laj inches (31 centimetres). 

(5) The distance between the posterior superior iliac spines is 
abput 3^ inches (9 centimetres). 

i Axis of the Pelyis. —There is considerable difficulty in defining 
the exact axis of the pelvis, since the pelvic cavity, though 
approaching to the form of a curved cylinder, is very irregular; 
and it may at once be stated that the mode of determining the 
axis which is given below is not altogether accurate. It, how¬ 
ever, defines with considerable precision the path along which 
the head of the child moves during parturition. 

The.axis_of any given plane of the pelvis is a line drawn per¬ 
pendicularly to it at its central point, and, equidistant from every 
part of its circumference, assuming the plane to be the section of 
a sphere. §ince it is impossible to determine the exact, centre of 
any plane., however, it becomes neces.sary to adopt as a working 
centre th e point o f bi secti on of some ^yen line lying in the plane. 
At* the brim , the -middle of the conjugata vera is selected. A 
line drawn at right angles to it represents the axis of the brim, 
and would, if produced, cut the abdominal wall at the level of the 
umbilicus above, and below would strike the inferior extremity 
of the coccyx. Now, the symphysis pubis may be regarded as 
l>eing parallel to the upper two'sacral vertebrae, and is nearly of 
the same vertical depth; and therefore the part of the pelvic 
cavity which is enclos^ between the plane of the brim and a 
plane extending between the lower margin of the symphysis and 
the junction of the second and third sacral vertebrae may be 



14 OBSTETRICAL ANATOMY—MATERNAL AND OVULAR 

, I 

looked upon as fonnbg a short cylinder, whose axb will be 
identical with the axis of the plane of the brim. The axis of 
every plane in this cylinder will then be represented by that 
portion of the prolonged axis of the brim which is contained 
mthin the cylinder. 

' The axis of the o utlet is determined in a similar manner to that 
of the'brim, by drawing a liCe at right angles to the mid-point of 
its conjugate diameter. This line, when prolonged upwards, strikes 
the sacrm promontory when_the_cpccyx is jnjtsjiOTmal position, 
but when the coccyx is extended it meets the sacrum at a much 
lower level. 

c The axes of the upper portion of the pelvis and of the outlet are 
thus readily determined. The axis of the intermediate portion 
will be represented by joining the central points, of a series of 
dQsely.5.UCceeding..pknes.c.QDlaili.ed \^r^thin it, and is best deter- 



Fig. 7.—Diagram to show the Method of Determining the 
Pelvic Axls. (For description, see text.) 

t 

mined as follows;—Prolong the conjugate diameters of the inlet 
and of the outlet till they meet anteriorly, and from the point of 
intersection draw a series of lines to the sacrum and coccyx below 
the second sacral vertebra. Bisect that portion of each of these 
lines which is contaiuedt between the anterior and posterior pelvic 
walls, and join the points of bisection to one another. A curved 
line is thus drawn, the eifiremides of which are to be joined to 
the centre of the outlet below and to the axis of the upper part of 
the pelvis above, when the complete line will represent the axis. 
This line is, to quote Ward,* * a more or less irreg ular ^abolic 
curve, t he concavity of which, is direc t ed forwards, passing fr om 
the fixyl axis. jjf Jhe brim, and movable forwards at its^infenor 
extremity,, with the mova ble axis of the outlet with which it 
corresponds below.* It is directed at first backwards add down- 

V 

. * Todd's ' Cyclopaedia of Anatomy and Physiology,' vol, v., p. 134 rt uq. 






THE PELVIC JOINTS AND LIGAMENTS 15 

wards, th^ directly downwards, and, finally, forwards and 
downwards. > 

Ti fi-Hiixi Planes of ihe Pelvis.—The cayjty of the true pelvis 
is roughly divisible into two segments—an antero-inferior and 
a postero-superior. The dividing-line between these two parts 
is formed by a faint ridge of bone which extends on the innjr 
surf^Bce of each os innominatum, front the spine of the ischium 
upwards and forwards to the upper portion of the obturator 
foramen. The parts of the pelvic wall which lie anterior to this 
ridge are known as the anterior inclined planes of the pelvis 
Iwcause they slope downwards and forwards to the sub-pubic 
arch; the portions of the wall posterior to the ridge are called 



Fir,. 8 —Lateral View of Interior of Pelvis, showino the Inclined 
Planer and thb^Sacro-sciatic Ligaments. The Normal Oiiliuuity 
IS ALSO REFRESBNTED. (Naegele.) 

the posterior inclined planes, and slope backwards and downwards 
towards the concavity of the sacrum. These planes are supposed 
to help in determining the different rotations! of the frctal head 
which occur during parturition, but i| is probable that their 
importance has been exaggerated. , 

* Joints and Ugaments of the Pelvis— Sacro-iliac Joint .—The 
pcrum articulates on each side with the posterior portion of the 
inner surface of the ilium, forming the sacro-iliac joint. The 
opposed surfaces of both bones are covered with a thin layer of 
hyaline cartilage, and are ^mewhat irr^ular. These cauiilamnoua 
plates are, usually in the male, and in both sexes in ola age, 
directly t^nmected together by bands of fibrous tissue, and ^ce 
the common application of the term ‘synchondrosis' to the artieula- 
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tion. In young females, however, and especially towards the 
end of pregnancy, a distinct joint cavity exists, and is surrounded 
by a delicate synovial membrane. In front of the joint, a weak 
and unimportant ligament, called the anterior sacro-iliac, stretches 
between the pelvic surfaces of the ilium and the sacrum, and serves 

If 



Fro. g. —Section through the Left Sacro-iliac Articulation. 
(Luschka.) 

to round oflT the irregularity of the interior of the pelvis caused 
by the articulation. On the posterior aspect of the joint, the 
posterior sacro-iliac ligament, composed of stout bundles of fibrous 
tissue, stretches between the rough surfaces of the ilium and 



FiG; io.—Section through ^acro-iliac Joint in a Fietal Pelvis, showing 
theiAttachment of the Posterior Sacro-iliac Ligament. 

The lateral portion of the sacrum is also seen separated from the remainder 
of the bone by cartilage. (Farabceuf.) 


the sacrum which lie behind the articular surfaces. Many of these 
fibres are directed downwards and inwards from the iUum, and 
one band in particular ijgnmrnt) rnfsf 

froniLthe Dosterior suDeiior.iliac mint* tn tha tMMVfnf 
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covered oW by a few transverse fibres continuous with the 
lunibo-sacral ligament, and below it is closed in by the sjperior 
attachment of the sacro-sciatic ligaments. 

/ Sacro-coccygeal am Inter-coccygeal The articulation of the 

sacrum and the coccyx is similar to the joints found elsewliere 
between the bodies of the vertebrae, but, as a rule, allows of niueli 
freer movement. According to LOschka, there is a definite 
synovial membrane’^’ present in the intervertebral disc, and this 
enables the coccyx to move backwards and forwards freely upon 
the apex of the sacrum. This movement is normally limited by 
the attachment of the sacro-sciatic ligaments to the side of the 
coccyx, and the relaxation of these ligaments, which takes place 
towards the end of gestation, greatly increases the mobility of the 
bone. The transverse processes and cornua of the first coccygeal 
vertebra are also connected to the sacrum by short ligaments. 



II.—Tkansveksb Section tiiroui.ii Svmi'iivsis I’l'iiis, sikiwtni. ■mih 
Anterior Pubic Ligament and the Svnovial Ovirv in the Inter- 
ARTICULAR DiSC. (Lusk.) 


The bony nodules'of the coccyx are united to one another by 
discs of fibro-cartilage and by anterior and posterior ligaments. 

'f Lumbosacral Articulation .—The base of the sacrum articulates 
with the under-surface of the body of the fifth lumbar vertebra, 
forming with it a very distinct angle projecting forwards, which is 
called the sacro-vertebral angle or sacral promontory. In addi¬ 
tion to the normal ligaments of the vertebral column—namely, the 
intervertebral disc, the anterior and posterior common ligaments, 
and the ligamenta subflava—there are two accessory.ligainents on 
each side belonging to this articulation, which from their points 
of attachment are called respectively the lumbosacral and ilio¬ 
lumbar ligaments. The former of these is fan-shaped, and passes 
from the lower border of the transverse procras of the fifth 
lumbar ve^ebra to the ala of the sacrum. The ilio-lumbar passes 

* Sometiaiee the synovial cavity is very distinct, and is co-extensive with 
the articniating surfaces of the bones. 


2 
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from the tip of the transverse process of the same vertebra back¬ 
wards dtid outwards to the posterior part of the iliac crest. 
(SjSymphysis Pubis .—The bodies of the two pubic bones articulate 
with one another by their inner surbces closing the pelvic ring 
anteriorly, and forming a joint known as the symphysis pubis. 
The opposed bony surmces are each covered with a thin layer of 
hyaline cartilage, between "which there pass strong bands of 
hbro-cartilage, and among these, at the upper and posterior part, 
a small synovial cavity can occasionally be demonstrated. 

On the anterior and posterior surfaces of the articulation, there 
are present ligaments the fibres of which pass transversely. Of 
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these two ligaments, the anterior is much the stronger, and is 
partially blended with lower tendinous fibres of the rtetus 
abdominis* muscle. A weak supra-pubic ligament unites the 
bones above, and below there is a strong sub-pubic ligament 
which in the middle line is triangular in vertical section, and 
rounds off the inferior aspect of the joint. Its fibres extend for 
a considerable distance downwards on the rami of the pubis and 
ischium. ° 

’^iThe Sacn-sciatic Ligaments .—The great sacro-sciatio ligament 
bounds the lower portion of the pelvic cavity on its- postero¬ 
lateral aspect, and partially fills up the gap which exists between 
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the side of the sacrum and the posterior border of the ischium 
Above, it is attached by a wide border to the posterior ♦nferior 
iliac spme and to the side of the sacrum and coccyx. Below it is 
narrower, and gains attachment to the inner lip of the tulwr 
ischii, sending forwards a prolongation, known as the falciform 
process, on the inner side of the ramus of the ischium, whfch 
blends above with the lower margin'of the sub-pubic ligament 
The small sacro-sciatic ligament is triangular in shape, and lies 



• Fig, 13 —Outlet op Felvis, siiowiNOtLiGAMENTS. (Kelly.) 

t 


on a plane anterior to the great sacro-sciatic ligament. It is 
attached above by its base to the side of the sacrum and 
coccyx, and below by its apex to the spine of the ischium. These 
ligaments are normally .quite tense, and serve to limit the 
'“^®P“dent backwMd movement of the coccyx upon the sacrum, 
and also fo restrain the movement of the sacrum around its 
transverse axis. 


2—2 
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^ Obliquity of the Pelvis. —In most of the lower mamtnalia, the 
plane <A the pelvic brim is placed almost at right angles to the 
long axis of the body, and for long it was thought that the same 
relation existed in man. In fact, it was supposed that when man 
.assumed the erect position the pelvis swung round through an 
aifgie of go" upon the heads of the femora, and carried the trunk 
with it. That this relation does not exist was first demonstrated 
by Naegele,t and since his researches it has been known that the 



Fig. i^.—Th^k Inclination ov the Pelvis. 


plane of the pelvic brim forms an obtuse angle, opening upwards, 
with the tx}dy axis, and that man has become erect partly by 
the swinging round of his pelvis, which, however, is prevented 
from passing through an angle of more than 30® by the ilio- 


* The following remark:, upon the inclination of the pelvis refer entirely to 
the posibon which it occupies when the individual is standing erect. The 
inclinabon wilt obviously vary with change of position of the body, 
t Naegele, ' Das Weibliche Becken.' 1825. 
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femoral ligaments, and partly by the development of curvatures 
in his vertebral column. ° 

The angle .formed by._Lhe plane of the pelvic brim with the 
plane passiog-through the horizon is on an average alxrut 60" 
(150®. with_th.e_.bQdy. axis), but varies somewhat in different 
individuals, _OT<i is less in the female than in the male, "it 
v-yies al^ with changes in the position of the lower limbs and 
with variations in the position of the centre of gravity of the 
liody. In- fact, an y cause which tends to relax the ilio femoral 
ligaments will_..alsp_ produce a diminution in the obliquity. 
Normally, these ligaments are tightly stretched, owing to the 
fact that the centre of gravity of the body lies slightly posterior 
to the acetabula; but if the centre of gravity of the body becomes 
shifted forwards, as, for example, occurs in pregnancy, the liga¬ 
ments are relaxed and the obliquity becomes somewhat diminished. 



Fig. ij.— Diagram showing the Pelvic OnLigoiTV. 

O 

The extent of the normal inclination of the pelvic brim will be 
more fully appreciyed by stating that, in the e rect posture, the 
sac^ promontory is placed at a level 3^^ inches above, the level 
of fhe.uppgr margin o.f the. symphysis. 

Owing to the ^eat depth and curvature of the posterior pelvic 
wallas compared with the anterior, thCn plan e of the pelvic outlet 
IS not^r^lel with that .of .the inlet, and its inclination is there- 
‘Ote.jiot the If both planes were prolonged forwards they 

wimld meet in front, about one and a half inches anterior to, 
and shghtly below, the symphysis pubis. The__tip..pf Jhe .coccyx 
®^Ut.haJf_yi inch.abpve the lower margin of the symphysis, 
and the line joining thg^e two points, whtim is taken as repre- 
®®nting the plane of Jt^he putfet, forms with the hprizonal plane 
M an^le nr tt°, When th e co ccyx is extended, this angle 
IS diinmiAod, and the conju gate dia meter of t he outlrt may then 
<=O Lnqde with the horiz on. * 
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Fir,. i6 ,—Diagram to illustrate Description of the Transmission of 
THE Body-weight. 


' The pos terior arch constitutes that portion which lies_behind 
the ac etabula. and is the only portion which is directly concerned 
in supporting the weight of the trunk. -This weight is transmitted 
diflerently, according as the individual is in the standing or sitting 



Fig. 17.—Diagram to show the Variations in the Amount of the 
Body-weight transmitted along the Different Planes dependent 
UPON Changes in the Pelvic Obliquity. 

posture. ^ When standing , the supporting arch (a^o-gjtyloid ) is 
formed by the sacrum, the acetabula, and the strong beams of 
the ilia, which extend between the acetabula and the'auriculru 
sur&ices of the bones ;^and, when sitting , it is composed of the 
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sacrum, the tubera ischii and the bone which extends between 
these parts tischio-sacra l arch). ® 

? The anterior, or pubic, a rch unites the anteri or extremities of 
the two segments (sacro-cotyloid and ischio sa cral) of th e postering 
arch^ and_fprms_a„stro_ng tie-beaiUj which binds these i^tremities 
in positiQa.aad prevents them from diverging outwards. ^ 
Since the sacrum occupies the centre of the important posterior 
arch, and is the bone through which the body-weight is trans¬ 
mitted to the ossa innominate, it is important to consider in some 
detail its articulation with these bones. > As already stated, the 
anterior surface of the sacrum is of greater extent than the 
posterior, and so great is the difference in transverse width of 
these surfaces that on section the sacrum appears to lie sus¬ 
pended between the two ilia by means of the powerful posterior 
sacro-iliac ligaments, and to be prevented by them from being 
pushed forwards by the body-weight into the pelvis. It appears, 
in fact, as if that component of the body-weight which acts 


h 



I'lo i8 ,—Diaoram showing the Relation of the Sacrum to tiik CJsra 

Innominata. 

a, Symphyais ; b, siicrum. 

The arrows show where ttie outward leverafre action of the s.Tcro-iliac 
ligaments is exerted. 


downwards and forwards in the plane of the pelvic brim is, 
on account of thfiJuxertecLwedge-shape. of the sacrum* entirdy 
counteracted by. the posterior, .sacro-iliac ligaments,, and trans¬ 
mitted by their pull to the ilia. 

Without doubt these ligam ents do exercise, an important func¬ 
tion in this manner, and ate. .the j:hief media through which the 
wei|^t.oi_the_body* acting through the base of. the sacrum, is 
transinitted. to the lateral portions oLtbe arch : but tBeir impor¬ 
tance has been somewhat overestimated, for a c onsiderab le portion 
of the weight can b e tran smitte d d irectly frqrn .one bone to the 
othw. . This can be proved^ by an examination of transverse 
sections made at different levels through the articulation,*and by 
w examination of the frdhh surfaces of the bones after dirarticula- 
tion. By*these means the following facts can be observed:— 
(0 At the upper portion of the articulation a distinct jyedge 
shaped p rojection of the auricular 
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a corresponding depression on the auricular surface of the ilium. 
This (Jrojection varies much in size, and causes a reversal of the 
general wedge-shaped character of the sacrum— i.e., at its level the 
sacrum is wider posteriorly than in front. (2) At the anterior part 
of the joint there is a sligh t, but distinct, inward lipping of the 
ilhim , which causes the iliiyn to overlap to some extent the front 
of the sacral articular surface. The presence of this lip permits of 
the direct transmission of weight from the sacrum to the femur 
through the strong connecting-bar of the ilium. Thejip does 
not exist in the foe tal pelvis, and is evidently produced as the 
result of pressure and counter-pressure when the bones are still 
plastic. (3) Some locking of th^e bones is caused by the general 
irregularity of the opposed surfaces. 

When a coronal section of the sacrum is made in the direction 
of its long axis, it is found that in this direction it forms a true 
wedge between the iliac bones, the apex of which is below and 
the base above.’'^ This adaptation of the bones, aided by the 
suspensory action of the posterior sacro-iliac ligaments, prevents 
the sacrum being driven downwards and backwards by that 
component of the body-weight which acts in the direction of its 
axis (see below). 

The centre of gravity of the body is situated just abovfe the 
sacro l umbar articulation, nearer to the_ anterior than to the 
post erior margin of the body of the first sacral vertebra,!, and 
thtQUgh jhis point the. resulting force of the body-weight acts 
vertically downwards upon the base of the sacrum. This force 
may be resolved into two components, one acting downwards and 
forwards in the plane of the pelvic brim, and the other downwards 
and backwards along the axis of the upper portion of the sacrum. 
(». Figs. 16, 17). The first component tends to drive the sacrum 
forwards, and, as we have seen, is transmitted to the ilium by the 
posterior sacro-iliac ligaments and by the interlocking of the Iwnes. 
ThfejSecond .Cfimponent tends to drive the sacrum downwards and 
backwards, and is transmitted to the ilia by the wedge-shaped 
character of the articulation and by the upper portion of the same 
ligaments. A constat stniin_is thus exerted upon the sacro-iliac 
ligaments, and these,pulling upon that part of the innominate bones 
that lies posterior bo the articulation, as upon the short arm of a 
lever, tend to cause the anterior extremities of the posterior pelvic 
ar ch to diverg e. This tendency to outward deviation is resisted 
by the anterior pelvic arch, a fact which is well illustrated by ob¬ 
serving the way in which the ossa innominata start apart when 
the ligaments of the pubic symphysis are cut in the operation of 
symphysiotomy. 

* This wedge-shape is less marked than might at first sight apfiear. The 
articular surface of the sacrum is only present bn the upper three sacral ver- 
tebrx. and is often almost vertical in direction. It is usually more oblique 
from above downwards and inwards in the female than in the male. 

t It is situated slightly to the right of the mesial plane (Struthers. John. 
Eiin. Mtd. Journ., 1S63). 
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It was formerly supposed tliat no movement took place at 
the sacro-iliac joint; but, since the researches of Mafthews 
Duncan,''’ it has generally been admitted that there is a constant 
slight motion of the sacrum on a transverse axis, passing through 
the second segment of the bones, brought about by the force of 
the Ixjdy-weight, and causing the position of the sacrum to altJr 
with variations of the position of the lx)dy. Thus, when the body 
is bent forwards, the base of the sacrum is projected downwards 
and forwards to a slight extent, the antero-posterior diameter of 
tlie brim is diminished, and the obliquity of the pelvis is some¬ 
what lessened. At the same time, the apex of the sacrum moves 
upwards and backwards, but performs a greater excursion than 
the base, owing to the axis of motion being situated nearer to 
tlie latter. A reverse series of movements take place when the 
body again assumes a vertical position. To rpiote Matthews 



I'lc,. 19.— niAc.RAM .siinwiNr. Nutation of Sacrum durino Parturition. 
The red outline represents the position of the sacrum when the hc-Til is 
approaching tne pelvic outlet. (After Matthews Duncan.) 


Duncan,! ‘The movements which occur may l>e described as 
' onsistjjQg iii.the_elevation and depression of the symphysis pubis, 
•I'e ilia.moving upon the sacrum; or if the ^crum. be regarded 
■'t-s tiv .mo.ving bone, it describes a nytatory motion upotf an 
imaginary transverse line, passing through the second bone.' 

The sacrO'Sciatic ligaments exert a powerful influence in limit¬ 
ing the above-described movements by binding the lower part of 
the sacrum in position. The changes, which they and the tdher 
ligamentbus structures of .the pelvis undergo during pregnancy 
Iicrmit, however, a greatly increased range of motion. 

iJlFFERE^NCES BETWEEN MaI.E AND FeMALE PeLVIS.—I f typical 

‘ Contrihutious to Mechanism of Natural and Morbid Parturition,' by 
J- Mathews Duncan, 1875, pp. 152, 153. 
t Loc. cil. 
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specimens of male and female pelves are compared, several iin- 
portaift points of distinction will l)e noticed, some of which are 
due'' to the difference in muscular development and habits of 
the sexes . ■Vhile others are obviously., sexual _in character and 
depend upon the peculiar function which the female pelvis has to 
perform. , 

' The female pelvis is altogether built on a more, slender scale 
than the male, the individual bones are lighter, and the impres¬ 
sions for the attachment of muscles are less marked. ^The depth 
of the cavity is less, while its b readth and capacity are much 
greater. 3 The inlet is more regular, and, owing to the compara¬ 
tively slight forward projection of the sacral promontory, it is 



Fig. 20.—Male Pelvis. 

(Slightly less than one-third natural size.) 

more oval than hearUshaped in contour, and its antero-posterioi 
diameter is increased. Looked at as a whole, the pelvis is seen to 
present fewer angles in iche female, to have a more hollowed-out 
appearance, and to present much less lateral compression. The 
circumference of the brim measures in the female about 17 inches, 
and in the male only 15^ inches. 

The female sa crum is .broader and slightly short er 'than the 
male, and, instead of presenting a uniform curve throughout its 
entire length, is^almosLflat in i ts upper two-th irds, while its lower 
third is distinctly bent forwards and downwards. Its' transverse 
curvature is also less, and, as a result of the diminished forward 
projection of its promontory, the pelvis as a whole is le ss oblique. 
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A most ..strikiog-difference, and one which enables as a rule 
the male and female pelves to be at once distinguished, ft ’the 
widtli.flf.th.e.auh-pubic angle andlhe depth of the symphvsis pubis. 
In the female, the rami of the pubis meet at an angle of from 
90” to 100°, and, owing to the presence of the sub-pubic ligament, 
the angle is rounded off into a gently curve. In the male, the 
angle is always acute, and varies from 70° to 75". 6 The depth of 
the symphysis is much less in the female than in the male, and 
the breadth of the pubic Ixjne is greater. This diminished depth, 
together with the greater divergence of the pubic rami, accounts 
for the shallowness of the anterior part of the female pelvisf while 
the great breadth .of the body of the pubis gives the obturatpr 
foramen .a. triangular form. The horizontal ramus of the pubis 
is longer, more slender, and passes more directly outwardsthe 
tubera ischii are more widely separated and the ischial spines 
are less prominent furthermore, the sciatic notches are much 
more e xtensive , being both wider and shallower in the female. 
Thomson* has shown that the distance from the posterior inferior 
iliac spine to the anterior margin of the great sciatic notch is 
greater in the female than in the male, and that therefore the 
characteristic form of the female notch is due to the greater 
lengtlT of the posterior portion of the ilium. This incre ased 
length of the ilium he regards as a marked sexual characteristic, 
and states that it is present even in the fmtal pelvis. 

Tursjng. to the false pelvi s, it is seen that the iliac crests are 
less (Sirved in the female and that the iliac fossae are more broad 
and expMded, thus giving rise to the characteristic prominence 
of the hips, a prominence which is accentuated by the fact that 
the large transverse diameter causes the acetabula to be set 
widely apart. The femora, in consequence of being so widely 
separated at their superior articulation, incline inwards to the 
knee to a greater extent than in the male, and so give rise to 
the characteristic side-to-side gait of women.On th e wh ole, the 
female pelvis forms a shorter and wider canal than the male, and 
IS thus suited to contain the reproductive organs, and to give 
passage to the foetus. 

The following comparative measurements are taken from 
Quaint (slightly modified):— . » 




Malb. 

0 1 


Kbhai^k. 


1 

Brim. 
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i 
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4l in. ; 
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4 in. 

4f in 
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5 in. 

; 5 in. 
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3l in. 

4l in. 
4f in. 


Differences of the Foetal Pelvis ’ (Arthur Thomson, Journgl 0/ 
«xiii.. p. 359). J ! 

t Qnain's 'Anatomy,' tenth edition, vol, ii., part i., p. 118 
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^ Development of the Pelvis. —The form and relative .,pro- 
'' portions of the pelvis in the infant differ widely from what is found 
in the adult, but even at birth the more prominent sexual charac¬ 
teristics are present. / At birth, the inclination of the pelvic brim 
is, when the limbs are extended, greater than in the adult ;‘tlic 
.■lacral promontory is placed at a higher level, but does not project 
so much into the cavity ;^ttie iliac fossae are rather flat, and directed 
more forwards than inwards,^and the iliac crests are only slightly 
curved. ^The sacrum is less curved vertically, and was formerly 
believed to be disproportionately narrow, on account of the small 
degree of development of its alae. Thomson has, however, 
shown that it is really wider in proportion .than in the adult, 
though its maximum width lies above the level of the inlet of the 
pelvis. ‘ The pubic angle is acute, and the width of the pubic bones 
is proportionately less. '/The lateral walls are almost parallel, but 
tend to slope inwards interiorly and bring the tubera ischii and 
ischial spines nearer to one another.' Even at birth, however, the 
characteristic preponderance of the transverse over the conjugate 
diameter is present. 5'The height of the foetal pelvis in proportion 
1;p its width is much greater than in the adult. 

During the period of growth, the form of the pelvis is modified 
by two inain.factors,'^ the first of which consists in the dispropor¬ 
tionate growth of some parts of the pelvis as compared with 
others, and'the second the mechanical effect of the body-weight. 

' The action of the muscles, which are attached to the pelvis also 
takes some part in producing alterations in form. All of these 
factors are enabled to bring about considerable alterations in 
shape owing^ to the ductile character of the bones,‘^and to the 
manner in which each of them is developed in several parts. 
In the sacrum, the alx grow more rapidly than the central part, 
and thus enable the transverse diameter to maintain its relation 
to the conjugate, although this latter is becoming rapidly increased 
in length by the antero-posterior growth cf the ilium. The 
pubic bones during growth also increase rapidly in a transverse 
direction. 

The manner in which the body-weight is transmitted to the 
lower limbs has been already described, and the few remarks 
which will now be<added will enable the reader to appreciate hov 
the weight operates in producing some of the varieties of deformed 
pelvis that occur when tbb position of centre of gravity of the body 
IS altered'by spinal curvature, or when the bones are rendered 
abnormally soft by rachitic changes. 

'* During growth, the actio n of the imdy-weight upon the sacrum 
is tw ofold, producing changes'^in its shape und position, Thai 
component of it, which acts along the plane of the pelvic brim, 
forces the sacrum to sink downwards hnd forwards between thr 
ilia, and therefore causes the promontory to gradually assume its 
normal adult level. In producing this effect, the compobent of the 
body-weight which acts along the long axis of the sacrum also 
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exerts some influence, and, at the same time, the pull of the 
posterior sacro-iliac ligaments causes the ilia to become jinore 
approximated posteriorly behind the sacrum. Should the sacrum 
be abnormally yielding, the forward strain exerted upon it will 
cause its transverse concavity to disappear and to be replaced by 
a convexity, owing to the central part moving forwards anterity 
to the lateral portions, which remain fixed by their ligamentous 
attachments. 

The body-weight, asji whole, acting downwards through a point 
situated nearer to the anterior than the posterior margin of the base 
of the sacrum, tends to make that bone rotate on its transverse 
axis. The lower part of the sacrum is, however, held fixed in 
position by the tension of the sacro-sciatic ligaments, and, in con- 
setiuence, the bone, unable to rotate, becomes curved vertically by 
the pressure. In this manner, the inlet and the outlet of the true 
pelvis liecome constricted and the conjugate diameter within the 
cavijyjs increased. 

When considering the pelvic arches, it was stated that the 
anterior extremities of the posterior arch tended to start asunder 
as a result of the pull of the sacro-iliac ligaments, and that this 
tendency was counteracted by the strong tie-beam formed by the 
iniliictirch in front. During growth, when the bones are soft, this 
action of the body-wejght tends to make the innominate bones 
beeoipejnore curved, and as the maximum outwardly directed 
loice is situated in the neighbourhood of the acet.ibula, we would 
expert to find the concavity greatest in this [wsition, where, moie- 
i>\er, the bones are most liable to yield in conseiiuence of the 
I 'Otilaginous union of their various parts. Their tendency to 
I nr\e in this position is, however, resisted by the inward pressiiie 
"f the heads of the femora,* and, in conscfiiicnce, the greatest 
‘ oncavity of the bone brought about by the body weight becomes 
''iiuated more posteriorly where the ilium is thinnest, just in front 
of its articular surface. The development of a pronounced cavity 
here has a.further marked effect in increasing the extent of the 
transverse diameter of the brim. 


* This inward pressure is entirely tlie result of muscular action. 



CHAPTER II 


ANAT0M7 OF OENITAL OROANS, PELVIO FLOOR, AND 
MAMMARY GLANDS 

ICxlornal Genitnls: I^abia Majora, Labia Minora; Cliloris , Hymen; (JlaniK 
of Hartliulin; The Vaj'ina^lnternal Genitals: The Uterus, Relations, 
I’osition, Structure; The Fallopian Tubes, The Ovaries, Structure 
Graafian Follicle-liThe Ureter, The iiladcler, The Rectuni-frrhe Felvn 
Idoor ; l’erin,vum ; I’elvic Diaphragm ; Muscles of Felvis^Tlie Mam 
mary (Rands, 

Thh reproductive organs of the female may be described under 
two headings: — 

I. The external genitals, including the vagina. 

II. The internal genitals. 


THE EXTERNAL GENITALS 

The external genitals comprise^ the mons veneris, the. labia 
nuijoni,- the labia minora or nympha.-.'the clitoris* and the hymen, 
ahd to these structures the general term of vulva or pudendum is 
applied. They surround the orifice of the vagina, and are placed 
for the most part within the anterior or urogenital triangle of the 
perinmum. With them may be considered“tfe vagina, which is 
a muscular canal extending from the lower portion of the uterus 
to the vulva, and bringing the cavity of that organ into commimica- 
tion with the exterior. It is principally of interest to the obstet¬ 
rician as forming a canal through the pelvic floor, which is capable 
of enormous expansion, and which {>ermits the passage of the 
child during parturition. Its lower portion lies below the olane 
of the pelvic outlet, and, together with the surrounding structures, 
forms whaV is called by the French ‘the dilatable pelvis.’ 

The Mon s yeneris. —The mons veneris forms the most anterior 
portion bllTie vulva, and is situated over the symphysis pubis. It 
constitutes an eminence formed by a mass of areolar and fatty 
tissue, and is covered by integument, which is continuous above 
with that of the hypogastrium. It is. However, marked off from 
the hypogastric region by a faint transverse depression. After 
puberty, it becomes covered with an abundant supply of crisp hairs, 

30 



THE LABIA MAJOR A ,, 

ind has opening upon it the ducts of numerous sudoriparous and 
iuliaceous glands. , 

' The Labia Majora.— The labia majora are two rounded folds of 
ntegument supported by fatty and fibrous tissue, together with 
ioine involuntary muscular fibres. They form the lateral boun- 
[laries of the vulva and are homologous to the scrotum in tlia 
male. Anteriorly, they unite to Iformuthe lower portion of tlie 



Img 21.—Thh 

(..tltia majora , A, labia minora ; c, meatus uryianiis, d, ;(lans clitoridis , 
f. clitoris; /. mons veneris (Sliarpey ) 


'" ms veneris, and from thence proceed in a slightly curved diret- 
I'm downwards and backwards to a point abotit an inch in front 
I’ ole anus, where they become united by a transverse fold of skin 
I'Hown as the postfiriot.cotumissure. Occa.sionally, they do not 
Unite posteriorly, but pass backwards to the side of the anus, where 
gradu^ll^ fade away. The outer surface of each labium is 
convex and is covered with skin provided with numerous hairs 
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and sebaceous glands. The inner surfaces in nulliparae are in 
contact with one another, and are covered with - softr amooth 
itltPeiimetit of a pinlfish-colourr which, is- usually - moistened hy 
thfiJsecEfitioa oi-l^e. Sj^baceous glapds. Within the substance 
of each fold, are some non-striated muscular fibres, homologous 
to the dartos muscle in the male, together with fat, bloodvessels, 
and nerves. The close apposition of these folds in the virgin 
usually conceals the remaining structures of the vulva, a median 
cleft only being visible (urogenital cleft), but in multiparae and in 
the aged, owing to the wasting of the adipose tissue which sup¬ 
ports them, they frequently become separated and expose to view 
the labia minora. Hypertrophy of the last named may also cause 
separation of the labia majora. Under these circumstances, the 
inner aspects of the labia lose their mucous membrane-like appear¬ 
ance, and the integument covering them becomes thickened and 
hardened. 

The Labia Minora.—The labia minora, or nymphae, are t wo pe n- 
dulous folds of skin placed on the inner aspect of the labia majora. 
Posteriorly, they usualljr end by blending with the inner surface of 
the corresponding labium majus, but in some cases they become con 
tinuous on each side with the - fburchette.* a slig htly crescentic fold 
of skin , which lie.§.-iroroediately within the posterior couim'-ssurc. 
Ahten6'rTyri:hey are somewhat elongated, and converge towards 
the clitoris, at the side of which each divides into two parts. The 
posterior or inferior part blends on each side with the under 
surface of the glans clitoridis, forming the so-called frrepuluiu 
clitoridis, while the anterior or superior part passes in front ol 
the glans, and becoming continuous with the corresponding fold 
of the opposite side, forms a sort of hood over the glans called 
the prxputium clitoridis. The outer surface of each nympha is 
in contact with the labium majus, and the inner surfaces are 
closely applied to one another. In young subjects these folds 
are of a delicate pink colour, but in the ag|d they become pig¬ 
mented and roughened owing to exposure to the air and contact 
with the clothes. ^ -i ' 

Jf The Olitoiis and Vestibule.—With the clitoris may be described 
the vestibule, and the principal erectile structures which com¬ 
prise, besides the ^clitoris itself, the , two crura^ cUtQridis. wd the 
bulb o f the vestibule.. 

tion placed just, behind the anterior, commissure. Above and 
below, it is covered by a fold of skin derived from the nympha'. 
In structure, it closely resembles, though on a much smaller scale, 
the male organ, with the exception that it is not perforated by the 
urethra. It i s composed o flwo sQq;)Qra.ca.vernoj», which unite^to 
tprm bHy "'•g”", and which diverge posteriorly to 

form the crura clitoridis. These latter are attached on each ade 
to the rami of the ischium and pubis, and are covered by the fibres 
* Waldeyer, ' Das Becken,' p. 332. 
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of the erector clitoridis muscle. The extremity of the or({an is 
formed hy a small rounded glans, which caps the anterior extremity 
of the corpora cavernosa. Th e clan s is formed of erectile tissue 
and is continuous along the under surface of the clitoris with 
a small venous plexu s, the pars intermedia of Ko helt, which joins 
the bulb posteriorly, ihe bulb ol the vestibule rfseTT constitute* 
two oval rtiasses of erectile tissue, w^ich lie one on each side 
of the orifice of the vagina superficial to the triangular ligament, 
and which become structurally continuous with one other, in front 
of the urethral orifice, through the pars intermedia. The inner 
aspect of each mass is covered hy the mucous membrane of the 
lower portion of the vagina, and over its outer aspect are spread 
the fihr»*c nf tha-bwthfwflv^mrwiia ^superficial sphincter vaginae) 
muscle. In addition to these specialised portions of erectile tis.suc, 
the whole of the labium majus is abundantly supplied with blood¬ 
vessels, and is probably capable of passing into a condition of 
semi-erection. Erectile tissue is also found in the walls of the 
vagina. 

Tlie whole of the clitoris is abundantly supplied with nerves, 
and in the glans many of them terminate in special end organs, 
known as genital corpuscles. 

Wlit'n the labia majora are forcibly separated from one another, 
a triangular space is exposed, bounded in Iront by the clitoris, 
behind by the orifice of the vagina, and on each side by the 
nyinphm. To this space the term vestibule is applied, and within 
it is s^en the orifice of the urethra situated about an inch posterior 
to the clitoris and slightly in front of the anterior margin of the 
vaginal orifice. 

Ihe urethral orifice, or meatus urinarius, presents a central 
depression surrounded by an elevated ridge covered with mucous 
membrane. This ridge has a somewhat puckered appearance 
owing to the tonic contraction of the muscular fibres which lie 
immediately subjacent and which form a superficial sphincter 
muscle. The meatus lies in the middle line, and just in front of 
It on each side is placed the orifice of ti small tubular inland 
which lies imbedded in the muscular wall of the urethra. 'I hese 
glands were first described by Skene,* and are usually called by 
his name. Possibly they represent the anterior extremity of 
Cjartner's ducts. * 

The*female urethra is about an inch aad a half in length, and 
extends from the neck of the bladder in a direction dmvnwards 
and forwards beneath the pubic arch to the urinary meatus. It 
liears the same relation to the pelvic fascia and to the triangular 
ligament as in the male, and is surrounded, except on its posterior 
aspect, wfiere it lies imbedded in the vaginal wall, by the fibres of 
the compressor urethra: muscle. The mucous membrane lining it 
IS continuous with that of the bladder, and, except during micturi- 
• 

* Skene, America* Jotraal of Obstelrict, April, 1880. 
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tion, is raised into longitudinally running folds by the tonic con¬ 
traction of the muscles which surround the canal. 

S The Bymen.—The hymen forms the anatomical and functional 
entrance to.the vagina.It is a crescentic fold of integument 
and mucous membrane att ache d by its convex margin to the 
‘Upsterior and lateral parts of the vulvo-vaginal entrance. Its 
concave margin is free ahd directed forwards, forming the boun¬ 
dary of the introitus yaginse. Its superficial or inferior surface 
is continuous with the integument of the vulva, and is separated 
posteriorly from the fourchette by a j Rmall depression, the fossa 




Fig. 21.—Diagram of Normal Hymen in a Virgin. 


nayiculiy^is. Its superior or dee^ sur^e is formed by an exten¬ 
sion forwards of the mucous membrane of the posterior vaginal 
wall, and some of the vaginal rugs can be trac^ forwards on to 
it. Between its two layers are contained some muscular fibres, 
together with a few small bloodvessels and nerves. 

The vaginal orifice, thus bounded by the hymen, is usually oval 
ia sh^, with its long axis directed mom before backwards, and 
will only admit the tip of the little finger. It is, however, variable 

* Berry Hart, ‘ Atlas of Female Pelvic Anatomy,’ p. 7. 
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in size and shape, depending on variations in form of the hymen. 
Thus the hymen may be absent, or it may form a complete 
septum occluding' the lower portion of the vagina (hymen imper¬ 
foratus). It may form a complfitfi-Ting with a small central or 
eccentric opening; it mav be cribrifor m or present-two orifices 
separated, from one another a central band; its free margin* 
may present a number of papillae, or viry frequently a series of 
slight indentations. From a medico-legal and diagnostic point 
of view, it is important to remember that such indentations do 




Fig. 23.—Diagram of Hymen after Coitus. 


not extend throughout the whole depth of the membrane, being 
merely notches in the concave margin, and that, furthermore, the 
edges of such notches are even, amd are lined by smooth and con¬ 
tinuous mycous membrane. 

The hymen is usually ruptured by the first coitus, and hence 
has arisen the custom in many countries of regarding it when 
intact as a aigpi of virginity. This sign, although useful in con¬ 
junction with other evidence, is, however, by no means infallible, 
for the membrane may be ruptured by a sudden muscular 

3-3 
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strain, for example, stretching the limbs,* or by a vaginal 
examination ; and, on the other hand, it is sometimes so elastic 
and distensile that, instead of rupturing during coitus, it folds ■ 
inwards and comes in contact with the vaginal wall. It has 
even been known to remain unbroken after the birth of a 
"seven months’ child. Ruptures from coitus or from violence 
usually extend through the whole depth of the membrane and 
present ragged and uneven margins. 

In women who have borne children the hymen is, as a rule, 




Fig. 24.—Diagram op Hymen after Delivery, showing Cardncul/e 
Myrtipormes. 


« 

absent,dts place being taken by a series of rounded and irregular 
tubercles called the caruncube myrtiformes. These fleshy eleva¬ 
tions are quite distinct from one another, and are regarded by 
Schroeder as isolated portions of the hymen, the intervening parts 
of which have necrosed owing to the pressure to which they were 
subjected during labour. According to the same authority, the) 
are never found except after parturition. Others, however, main 
tain that they have no connection with the hymen, but are inde 

* Playfair,' The Science and Practice of Midwifery,' vol. i., p. 27. 
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pendent papillary outgrowths. Their anatomical structure and 
Msition, however, support the former view. • 

Glands of Bartholin.—On each side of the orifice of the vagina, 
n the groove between the attached border of the hymen and the 
posterior extrem^ of the labium minus, is situated the orifice of 
a small duct. Inese ducts are ahnnt half an inch in length* 
anT are derived from glands known, 8fter their discoverer, as 
Bartholin’s glands. The latter are homolog ous to Cow per's glands 
in the male, and lie in the same anatomical plane7~They are 
larger, however, each gland attaining the size of a small hazel¬ 
nut. Both glands are of a reddish-yellow colour, and secrete a 
yelliuvisb-fiuid, which helps to lubricate the vulva during coitus 
and parturition. 

The Vagina.—Thft vagina isa. musculo-aponeurotic canal, which 
is closed above its attachment to the cervix uteri, and which 
passes from thence downwards and forwards, to open on the vulva 
by means of the orificimt vagina. It is much .wider . above 
tliaabelow, and thus, when distended, presents a somewhat cone- 
shaped appearance. Its long axis normally lies parallel to the 
plane of the pelvic brim, and forms an angle of about 60” with 
the horizon; but this direction is liable to some variation conse- 
(juent 8n the distension of the neighbouring viscera. Thus, .is 
the rectum becomes filled, it pushes the upper part of the vagina 
forwards, and so makes its axis more verfjcal; while, on the 
other hand, distension of the bladder nmes the axis more 
horizontal. The lower portion of the canal passes almost directly 
forwards over the hymen to its opening below the vestibule. 
The vagina is normally closed by the apposition of its anterior 
and posterior walls, and on section presents the appearance of 
a transverse slit. On each side, however, the slit opens out 
slightly, so as to form an appearance resembling the letter II. 
Owing to the fact that the vagina is attached to the uterus at 
a higher level p<»teiioriy-4ban it-ts-in front, the posterior wall 
is longer than the anterior, and attains a length of from j to 
finches, the anterior wall being only abouflg^^ches long. In 
g^ing these measurements, however, it mustoe _ rememliered 
that the vaginal walls are capable of considerable distension in a 
longitudin^ as well as in a transverse directioi), and thus, when 
passing a speculum, this length may seem to ^ nearly doubled. 
It has already been pointed out that the vagina is much more 
capacious above than Wow, and in consequence Mclt wall is 
:riangular in shape, with its apex situated at the orifice and its 
)ase directed upwards. 

The posterior wall is covered in its upper part by peritoneum, 
vhich is reflected on to it from the rectum, and which forms the 
xJttom of Douglas’s pouch? Below this, it lies in relation to the 
interior rectal wall, from which, however, it is separated by a 
°ose double layer of connective tissue. The rectal and vaginal 
''"alls rem ain quite distinct, although the name of recto-vaginal 
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septum is often applied to the lower portion of the combined 
walk. At its orifice, the vagina is separated from the anal ran^i 
by the perinaeal body. This body is often stated to be peculiar, 
to the female, but it must be regarded as being homologous to 
the mass of connective and muscular tissue which in the male 
•intervenes between the bulb of the penis and the terminal stage 
ot the rectum, and which contains the central point of the 
perinaeum. In the female the perinaeal body is wedge-shaped in 
form, Its base being constituted by that portion of the surface 



ir.. 25 .~Sagittal Skction through Pelvis, showing Vaginal Rug.i . 

The vaginal walls are separated artificially, a. Symphysis; b, urethra; 
r, vagina; rf.Jossa navicularis; r, hymen. (Hart.) 


which^ intervenes between the rectal and vaginal orifice. Its 
apex is directed upwards, and blends with the so-called recto- 
v^inal septum. It is composed of dense connective tissue, inter¬ 
mingled with which are some of the fibres of the superficial 
perinaeal muscles, including the sphincter externus of the anus 
and some fibres of the levator ani, which descend' into it from 
above. , 

The anterior vaginal wall is in relation above to the bladder, 
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and below has the urethra embedded within it. The lateral aspect 
is supported on both sides b^ the levator ani muscle, and tomes 
into relation with the ureter just at the point where it joins the 
uterus. 

That portion of the vagina which encircles the cervi.\ uteri is 
called the fornix, and is divided into an anterior, posterior, afld 
two latml fornices. The posterior fornix, or recess, is much 
deeper than the anterior, and is bounded behind by th.at portion 
of the posterior vaginal wall which is covered by peritoneum. 
The uterine artery comes into relation to each lateral fornix, anil, 
especially when enlarged during pregnancy, can be felt pulsating 
in that position. 

The vaginal wall is composed from within outwards of a 
inucoyiSt^jniiscularf and ^mnective-tissue coat. The mucous 
membrane is covered by alayer of compound scaly epithelium, 
into which numerous papilla: project, and which extends on to 
the lower portion of the cervix uteri. It does not cont.ain .any 
glands. In nulliparae, both the anterior and posterior walls 
present numerous transverse folds in the mucous membrane, 
which are best marked at the lower end of the canal. Tlie.se 
folds pass out on each side from one or more mesially placed 
longifudinal folds, and are obviously adapted to permit of dil.ata- 
tion without injury to the mucous membrane. They are seldom 
present after parturition. The muscular coat consists of an outer 
loagitiidinal and an innec-ciicular layer of smooth muscle fibres. 
At the lower end of the canal, it is reinforced by fibres of the 
compressor urethrse and bulbo-cavernosus muscles. The longi¬ 
tudinal layer of fibres is best developed at the upper part of the 
vagina, and is continuous above with the longitudinal fibres of 
the uterus. Lying between this muscular and mucous coat is 
a thin layer of erectile tissue, continuous with the bulb of the 
vestibule. External to the muscular coat, is found a rather 
indefinite layer o£. connective tissue, derived from the pelvic 
fascia, and in which is embedded a large plexus of veins. The 
veins are principally massed at the side of the vagina, but also 
extend on to the anterior and posterior walls. They become 
enormously dilated in the later months of pregnancy, and it is 
from them that the serous exudate is derived athat infiltrates and 
softens the tissues prior to parturition. Within the mucous coat, 
an abundant lymphatic plexus is contained, which is drained, 
.according to Waldeyer,* in three directions. The loiCer vessels 
pass, with those of the- vulva, to the inguinal glands ; the middle 
pass to the glands of the hypogastrium; and the upper ones, 
together* with those of the utefus, pass outwards in the broad 
ligament to the external iliac glands. 

• Waldeyer, • Das Becken,’ p. 53S. 
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THE INTERNAL GENITALS 

The internal genitals form the true organs of conception, and 
comprise the Uterus, the Fallopian Tubes, and the Ovaries. 
The following description, except when otherwise stated, is 
intended to apply to these'Viscera as found in the virgin. 

/1 The Utems.—The uterus is a hollow viscus, with stout mus¬ 
cular walls placed within the pelvis, between the bladder and 
rectum, and connected to both of these structures, as well as to 
the lateral boundaries of the pelvis, by folds of peritoneum. The 
fully-developed nulliparous uterus is pear-shaped in form, with 
the wide end directed upwards, and the narrow end projecting 
downwards and backwards into the vagina. It is flattened from 



Fig. 26.—View op the Posterior Surface of THk Uterus, Fallopian 
Tubes, Ovaries, and Broad Ligaments. 

The infundibulo-pelvic ligament is shown on the left. (Dickinson.) 


before 'iS dividprl by ti .‘jlfg^t consteiction failed 

the . isthmus into an upper portion or h^dy. and a IffTftrr portion 
QLQervix, which are almost of equal, length. The.term.Vfuhdus' 
is ^pplied'to fhaTportion of the bodj' t^ich lies above.tbaievel 
of the attachment of ^“]E 7 aIIoptah tubes, and is completely 
cqvereff by peritoneum. In the virgin, its upper margin is almost 
HaiF, and'IdmetiniSS even presents a slight median concavity, but 
in women who have borne children it is always strongly convex. 
From the fundus down to its connection with the cervix, the body 
of the uterus gradually diminishes in its transverse^ diameter. 
The anterior and posterior walls are convex and rounded—more 
particularly the posterior, and are covered by peritoneum. On 
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each side, at the junction of the fundus and the rest of the bodv 
are attached the Fallopian tubes, and a little below and in'S 



Fio. ij . Vertical Section or Uterus (Uiagkammatic). 

<1. Fundus uteri; 6, rorpus uteri; f, cervix ; d, os externum; e, vaitina; 

, /. os internum. (Ramsbottom.) 

of this point are situated the uterine attachments of the round 
Raments. The peritoneum, which envelops the uterus, passes 



* Fig. 28.—Diagram to show Divisions of Cervix. 
r. Portio supr^vaginalis; i^pars intermedia; a, portio infra-vasinalis; 

, P, peritoneum; Bl., bladder. (Schroeder.) 

.P’5 *“**.®^ °° “ a double fold to the lateral 

P« c wall, forming what is called the broad ligament. 
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The cervix is the lower cylindrical part of the uterus, and 
projebts inferiorly into the vagina. It is divided into three 
parts, according to their relations to the vaginal walls—the portiu 
vaginalis, the pars intermedia, and the portio supra-vaginalis. 
The relations of these parts can be clearly seen by referring to 
ttte diagram. The supra-vaginal part is covered posteriorly by 
peritoneum, but in front is in direct relation to the bladder-wall, 
the peritoneum being reflected from the uterus on to the bladder, 
a little below the level of the isthmus. The vaginal portion 
presents on its inferior aspect a transversely-directed aperture 
called the os externum, by which the cavity of the uterus is 
brought into communication with the vaginal canal. This 
aperture is bounded by an anterior and a posterior lip, the 
latter of which is the longer of the two, on account of the higli 
attachment of the vaginal wall to the uterus posteriorly. 

Owing to the great thickness of the uterine wall, the cavity is 
much smaller than the size of the organ itself. Two main 
divisions of it can be recognised, corresponding to the body and 
cervix respectively. In the upper part, the anterior and posterior 
walls lie in contact with one another, and thus cause the cavity to 
be flattened antero-posteriorly and to be triangular in shape. 
The sides and base of the triangle are somewhat curved, with 
the convexity directed inwards towards the cavity. The base 
is directed upwards, and on each side of it a small diverticulum 
is prolonged into the Fallopian tube, and communicates with the 
canal of the tube by means of a very small aperture. The apex 
of the cavity is directed downwards, and is marked olT from the 
cavity of the cervix by a constriction, the os internum, which is 
situated at the same level as the isthmus externally. 

The cavity of the cervix extends from the os internum to the 
os externum. It is wider in the middle than at either end, and 
therefore has a fusiform shape. The mucous membrane lining 
it presents two well-marked longitudinal ridges situated on the 
middle line of the anterior and posterior walls respectively. From 
these ridges a number of folds pass upwards and outwards 
obliquely on each side, forming an appearance to which the name 
of arbor vita' has been applied. 

' Dimensions .—The dimensions of the uterus itself and of its 
cavity vary within comparatively wide limits, and are, as a rule, 
‘greater in women who have borne children than in nullipara'. 
The following measurements are givenby Waldeyer,' and may be 
taken as the average:— 


* Waldeyer, ‘ Das Becken,' p 496. 
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Length. 


Kntire uterus - 
Corpus uteri 
Cervix uteri 
Kntire cavity - 
Cavity of body ■ 
Cavity of cervix 


Nullipar.r. 


2jj in (050111.) 
ijfin (4-0 cm.) 
I in (j 5 cm.) 
2I in. (5 5^cm.) 
i 4 , in. (3'o cm ) 
tin (2'5cni.) 


Miillip.ir/r. 


3 (7 5 r'" ) 

i( in. (4 5 cm.) 
ij in. (j o cm )' 
Jilin ((i'5cm.) 
I'l ill. (4'll cm.) 
1 ill (2-5 cm ) 


The greatest breadth of the body is froii L i; to 1 ].* incites (to 
4 cm.) and the greatest thickness from 1 to 1! inches ^ to 
3 cm.), in nulliparae. In multipara', the breadth may reach 2 inches 
(5 cm.), and the thickness averages about i J inches (3 cm). 

From the above measurements, it will be seen that the c.avity 
of the uterus is about half an inch shorter than the entire organ 
in both nulliparae and parous women, and that the increase in 
si/.e, which persists after pregnancy, is accounted for by an 
enlargement of the cavity rather than by an increased thickness 
of the uterine walls. 

It is not until the age of puberty is reached that the uterus 
aft.-Hns its full size. Up to that period of life it develops \ery 
slowly, and the cervix is of much greater relati4e size than the 
body. At puberty, however, rapid growth is established for ii 
time, and especially in the body, so that the full adult form is 
quickly attained. The uterus of a virgin usually weighs idiout 
an ounce, in multiparEE it is slightly heiivicr. 

The Connections of the Uterus .—The uterus may be regarded as 
being slung in the pelvic cavity by means of the broad ligaments. 
'I'hese ligaments are double folds of peritoneum, which pass from 
the lateral margins of the uterus to the pelvic wall, and which 
contain between their layers the b'allupian tube or oviduct, the 
ovary, the parovarium, the paroophoron, the round ligament, .'uul 
the uterine and ovarian vessels, nerves, and lymphatics. 'I'he 
upper margin of each ligament is free, and here the two layers 
become continuous with one another above the oviduct. Uelow, 
the ligament is fixed by its connections with the pelvic fascia, and 
e.vternally the two layers which form it are,continuous with the 
peritoneum which lines the lateral a.spect of the pelvic cavity and 
which passes upwards into the alxlomen. These lif'aments are 
■somewhat lax, and allow slight movement of the uterus to either 
.side. The other peritoneal ligaments of the uterus are the two 
anterior or utero-vesical, and the two posterior or utero-sacral; 
along with these the round ligaments, though of a different nature, 
may be described. 

The anterior ligamenth are two slight and unimpiortant folds of 
peritoneum, which pass from the cervix uteri to the posterior 
aspect of the bladder. They form the lateral extremities of the 
reflection of the peritoneum from the uterus on to the bladder. 
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and bound the utero-vesical pouch on each side.’’’ The utero- 
sacral Kgaments are also folds of peritoneum passing from the 
posterior aspect of the lower part of the corpus uteri back¬ 
wards to the sides of the rectum, at about the level of the 
third sacral vertebra, and bounding the pouch of Douglas, or 
re(Ao-vaginal pouch, on each side. They are much more strongly 
developed than the anterior 'ligaments, and contain between their 
layers a considerable quantity of unstriped muscular tissue, which 
by its contraction probably plays an important part in enabling 
the uterus to adapt its position to changes in the size of adjoining 
viscera. The round ligaments ate attached to the corpus uteri 
just below and in front of the Fallopian tubes. They are flattened 
muscular cords, the fibres of which are continuous with the 
external layer of longitudinal muscle fibres of the uterine wall, 
and are surrounded by an irregular mass of involuntary muscle 
fibres. Commencing at the uterus, they pass on each side 
upwards, outwards, and forwards in a fold of the anterior layer 
of the broad ligament to the internal abdominal ring, and having 
traversed the inguinal canal, they terminate in the subcutaneous 
tissue of the labium majus. They probably exercise some influence 
in drawing the uterus forwards. 

I The Position of the Uterus .—Owing to the small size of the pdivis, 
the uterus in the foetus, and for some time after birth, lies above 
the brim of the pelvis, and is in the greater part of its extent an 
abdominal organ. During growth, it gradually sinks, and about 
the tenth year of life it reaches its adult position, with the upper 
margin of the fundus at the level of the pelvic brim. It has been 
stated that the uterus may be regarded as being slung in the 
pelvis by the two broad ligaments. Owing to the laxity of these 
ligaments and the other folds of peritoneum which are attached 
to it, it is freely movable in an antero-posterior direction around a 
transverse axis passing through the lower border of the broad 
ligaments about the level of the isthmus. It (s also capable of 
movement, though to a less extent, in a lateral direction. These 
movements are normal, and are chiefly determined by the degree 
of distension of the . bladder and rectum. When both these 
viscera are moderately distended, the long axis of the uterus is 
usually found to be.parallel to the axis of the pelvic brim, and 
therefore almost at right angles to the axis of the vagina. The 
fundus is directed upwards and forwards, and the anterior wall 
lies in contact with the bladder. As the Jiladder gradually fills, 
the uterus is driven upwards and backwards, and, turning upon 
its transverse axis, assumes a vertical position. In cases of 
extreme distension of the bladder, the uterus may even become 
retroverted. When the bladder is quite empty, the fundus and 
body of the uterus lie upon its upper surfiice, and the corpus uteri 

* It would perhaps be more correct to describe only one utero-vfsical liga¬ 
ment, and to define it as the peritoneum reflected from the uterus on to the 
back of the bladder. 
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makes a distinct angle with the cervix. It is important tlierefore 
to bear in mind that the uterus is essentially a mobile organ, the 
movements lieing for the most part passive, and depending upon 
the different external pressures to which it is subject^.. It cannot 
therefore be said to have any one normal position. 

(The Structure of the Uterus .—The uterine wall is composed oTau 
outer serous, a middle muscular, and kn internal mucous cgat. 

The serous coat, composed of the peritoneal covering of the 
uterus, has already been sufficiently dealt with. It is bound to the 
muscular coat a thin layer of connective tissue—the para¬ 
metrium, which. IS continuous with the areolar tissue contained 
between the .layers of the broad ligament. Tiiis connective tissue 
is more abuhdut at the sides and in front than elsewhere. 

The muscular coat » nearly a quarter of an inch thick. It is 
composed of involuntary muscular tissue, most of the fibres of 
which are of small size. In the non-gravid uterus, these fibres 
are so closely interwoven and bound together by connective 
tissue that it is very difficult to distinguish any layers. 
pregnancy, however, the muscle fibres themselves become hyper¬ 
trophied, and the bands which they form becoming more 
differentiated, it is usually possible to distinguish three different 
strata. The most superficial of these strata, according to some 
iiiifhorities,'' is the only representative of the muscular coat 
proper, all the rest forming a greatly hypertrophied muscularis 
mucosa;. It is composed of longitudinally running bundles, 
which, commencing at the cervix, arch over the fundus. Un 
each side it sends off some fibres into the broad ligament, the 
uppermost of which pass to the inferior pole of the ovary and 
constitute the ovarian ligament. From this layer also are derived 
the fibres of the round ligament. The middle stratum forms the 
princip^ mass of the muscular coat, and is composed of fibres 
which interlace closely with one another, running both in a 
transverse and ai^oblique direction, while the internal stratum is 
formed of circular fibres. Above, the last named is continuous 
with the circular fibres of the Fallopian tubes, and below, it 
becomes aggregated into bundles which form sphincter muscles 
for both the os internum and the os externum. In the cervix, 
the muscular tissue is, according to Waldeyer, 1 much less com¬ 
pact than elsewhere, and there is a layer of longitudinally 
running fibres internal to the transverse ones. 

The mucous membrane of the uterus is directly coiftiected with 
the innermost layer of the muscular coat without the intervention 
pf a submucous layer. That which lines the body of the uterus 
■s raft ,and smooth, and in the intervals between the menstrual 
periods is about a millimetre in thickness. It is composed of 
connective and elastic tissue, the fibres of which unite to form 
* 

• * Williams, John, Traes. Obsl. Society, vol. xxvii. 

t Woldeyer, ' Das Becken,' p. 468, 
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a meshwork of lymph sinuses. Scattered throughout it, also 
are found numerous lymphoid cells. It is covered by a layer of 



fM embrane of the Bouy of the 
Ut”r".ne gIan^ Sbrf”””" Pkkonancv, bhow.no the 



Fio. 30 .—Blood-supply of Uterus. Ovary, and Fallopian Tubes 
(Anterior View). 

Ur., ureter; U.A., uterine artery ; U.V.. uterine vein ; O. A., ovarian artery; 
O.V., ovarian vein. (Kelly.) 

columnar ciliated epithelium, and opening on its surfacs are the 
orifices of numbers of mbute glands which lie embeddsd in its 
substance. These glands are, for the most part, simple tubes, 
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lined by a layer of ciliated epithelium continuous with and similar 
to that which lines the cavity, and supported by a slender base- 
ment membrane. They extend throughout the whole depth of 
the mucous membrane, and sometimes have their bases placed 
amid the innermost fibres of the muscular coat. Most of tiiem 
run rather obliquely, but some pass directly outwards. 

The mucous membrane of thecer\;x differs from that of the 
body in being much firmer and more closely adherent to the sub¬ 
jacent tissue, and a sharp line of demarcation exists between the 
two. The upper portion of the cervix is lined by ciliated epithe¬ 
lium, and contains within its substance numerous tubular and 
acinous glands, the ducts of which open upon its surface. The 
extreme lower portion is lined with squamous epitlioliuni continued 



l-iti. 31 .—Diagram of llLoon-sun'i.Y of Uteku.'. and Anni-..\a 
Ui. ij.. ovarian artery* Ut. a , uterine artery. Note the free .niasluinosis 
)etween the ovarian and uterine arteries in the neii;hbuiirliuuil of the 
fundus uteri. (Williams.) 

in through the os externum, and possesses no glands. The 
peculiar arrangement, which gives rise to the appearance known 
^ already described. 

Uterine Bloodvessels and Lymphatics .—The principal arteries 
.®“PPv to the uterus are the uterine, which come one at each 
' e from the anterior division of the internal iliac vessels, and 
downwards and inwards in the broad ligament to the cervix. 

^^ small twigs to the vagina, and then 
n upwards along the lateral border of the uterus and anasto- 
Th** ^i^*" fundus with branches from the ovarian arteries, 
to f^t^uamed vessels form a large part of the blood-supply 
thp f fundus. The course of the uterine arteries by the side of 
uterus is very tortuous, and as they pass upwards they give 
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off numerous branches which pursue an almost transverse course 
on the anterior and posterior uterine wall. These transverse 
branches are also tortuous, and are placed in a special layer of 
connective tissue deep to the external longitudinal muscular 
layer.* From them, twigs are given off which pass vertically 
inwards and end in the mucous membrane in a capillary plexus 
draining itself into thin-vealled veins devoid of valves. These 
veins gradually unite into branches corresponding to the arteries, 
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and form»what are known in,the gravid uterus as the uterine 
sinuses. The larger branches communicate with a venous plexu"- 
lying in the broad ligament, and are ultimately drained by the 
uterine and ovarian veins. 

The lymphatics of the uterus are arranged in threfe distinct 
plexuses which communicate with one {mother, one being situated 
in the mucous coat, to which reference has already l^n. made, one 
in the muscular coat, and one beneath the serous qoat. The 

• Williams, h>c. at. 
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THE NERVES OF THE U 1 ERUS 

»nd 

and fifth, lumbar nerves and possibly from some sacral nerves a Jli 




j. • 33 -—Nerves of the Uterus. 

K It : 2. right hypogastric plexus; 3, uteriBe plexus 

'o. ti geniSf^*ir'““"’‘'^- 7 - “>“■ ganglion; 8. g! renal gSnglhx. 

vertebra. (BuSSf) "f- IV. lumbar 


comS)sed of P«>vic plexuses of the sympathetic. Nerves 

Pass*^w^ ThB*f cerebro-spinal and sympathetic fibres then 
‘he uteS^ wh«r^ fh utero-sacr^ and broad ligaments 

^'“hcr, SSS’ communicate with a large ganglion, or 

senes of small ganglia, situated on the posterior aspect 

4 
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and sides of the cervix uteri—the cervical ganglion. From this 
ganglion, fibres are distributed to the whole uterus, including 
the cervix, and some of these terminate in muscle cells. It is 
uncertain whether any branches pass directly to the uterus with¬ 
out first communicating with the cervical ganglion. Many of the 
nerve fibres are destined for the supply of the bloodvessels, but 
without doubt some conffol the uterine contractions, for if the 
lumbar centre be destroyed all power of parturition is abolished. 
Stimulation of the nerves, moreover, produces powerful uterine 
and vaginal contractions. 

The Fallopian Tnhea—The Fallopian tubes or oviducts are the 
muscular canals through which the ovum passes on its way to the 
uterus. They pass out from the superior angle of the lateral 



Fig. 34.—Section through Isthmus of Fallopian Tubf.. 

A, Submucous layer ; B, ciliated epithelium ; C, circular muscle 
fibres; D, longitudinal muscle fibres. (Macalister.) 

border of the uterus in the upper free border of the broad liga¬ 
ment for a distance of from four to five inch es. On first leaving the 
uterus, they pursue a horizontal course, lying on the pelvic floor, 
till they reach the lateral pelvic wall, when they turn upwards and 
pass in ft rather tortuous manner along the anterior border of the 
ovary, till, reaching its superior pole, they terminate by spreading 
out on its superior and inner aspect. Each tube may be divided 
into three portions, an inteiatUiaLpart lying between tb.e layers of 
the uterine wall, an istluuis, and an ampulJa. Th«. intra-nrerine or 
!»;alvMit haltan [j Ifnfrfh, and communicates 
with the cavity of the uterus by means of a very minute orifice, 
the ostium internum, which in the healthy state will hardly admit 
the passage of a bristle. The part immediately succeeding this. 
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f«rnni» nj aliout tho inncT third nf -the-free portion of the tube, 
is round and cord-like, and has received the name of the isthmus 
on account of its extremel y small lumen, which does not exceed 
two millimetres jn diitpie ter. The outer two-thirds of the tube is 
much widei^ its lumen having a diameter of about six millimetres. 
It is hence known as the ampulla, and constitutes that portion of 
the tube which is in relation to the 8vary. It terminates in a 
somewhat b ell-shaped manner by expanding to surround its 
o rifice , the osBuoi aBdi^lnale, which opens into the peritoneal 
cavity. This orifice is kept closed during life, as is, indeed, the 



t’l'i. 35.— TiiANSVER.SE Section oe Ampulla ok Fallopian Tube, showini. 
THE Complicated Arrangement of the I.x)noituuinal Plication.s 
WHICH ARE HERE CUT ACROSS. (Ahifeld.) 


whole* extent of the ampulla, by the tonic contraction of the 
muscular walls ot the tube, and is surrounded by a nftmber of 
fimbriae, one of which is attached to the superior pole of the 
ovary, and has received the special name of the gy a r ia ^ mbria. 

In addition to a thin peritoneal covering, the tubes possess a 
muscular and a mucous coat. The muscular coat is composed of 
An outer layer of longitudinal and an inner layer of circular fibres, 
which are continuous respectively with the outer and inner layers 
of the muscular wall or the uterus. The mucous membrane 
and the fimbriae are covered by a layer of ciliated epithelium, 

4-2 
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the ciliae of which produce a current in the direction of the uterus, 
and which was supposed to exercise an important function in 
propelling the ovum into the uterine cavity. In transverse sections 
through the tube it is seen that the mucous membrane is thrown 
into a series of longitudinal folds by the contraction of its walls. 
These folds are best marked in the outer part of the tube, and 
they entirely disappear wHen the canal is distended with injection. 

The blood-supply of the tubes is derived from the uterine and 
ovarian vessels. 

3 The Ovaries. — The ovaries are.Jtwo small, somewhat p^al, 
bodies, situated one on each side of the pelvic cavity, in a special 
fold of the posterior layer of the broad ligament. In size, they 
have been compared to almonds, and they weigh in the adult from 
6 to h grammes. They measure from .^ta..5.£eatimetres in 



Fig. 36.— Diagram of IItkrus and Appendages.. 

ml, Fallopian tube ; i, ampulla of tube ; fi, fimbriated end of tube: 0, ovary. 
po, parovarium; v, vi^ina ; u and e are placed on the upper and later.il 
uterine walls respectively; I, round ligament; /o, uterine ligament oi 
ovary. (Quain.) 

1 

length, from i .It to 3 centim etres jji. and from a half to 

i^entimpt reg m tnickness7Waldever*l. In the full-term foetu.*- 
they are much largefTn "proportion to tne size of the body than 
in the adult, and are situated almost completely above the^pelvic 
brim in the iliac Tossx. They gradually descend during growth, 
and in the adult virgin are found lying in relation to the posterior 
part of the lateral pelvic wall, anfarinr. tQ.tha iaternal 

lliar. arferies and external to the utero-sacral ligament. Most 
recent observers state that their long t- 
They are flatiuiiad fi ' um side t o side , and present for examination 
an anterio r and a pOStaOatJaBcder, an outer and an Inm^- anrfaz-e 
and an_iipper and lower nole. 

Th e ante rior border is known as the hilus. It receives the 
ovarian vess^. and nervas> and is fixed by these to the broad 

^ * li 

* Waldeyer, ■ Das Becken,' p. 521. 
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ligament. The posterior border, together with the outer and' 
inner surface, IS free, and is covered by a layer of columnar 
epithelium, which must be regarded as modified peritoneum. 
The relation of the Fallopian tube to the two borders and to the 
inner surface has already been described. The outer surface is 
in relation to the peritoneum lining the lateral pelvic wall. TUb 
superior pnlft is lfflnwuJlSwtllfiJ,ulpaLpQlfi»jOwiDg to ks^attaobment 
to the ovana^fimj^a. Passing from it to the lateral pelvic 
wair.lhMe IS a social fold of peritoneum—the ovario-oelvic liira 

directed' dS^^fiWdsi and 

IS connected to the lateral border of the uterus by means of a 
muscular band, derived from the longitudinal muscle fibres of 
the uterine wall, and called the ovarian ligament. 

The ovary, as well as the uterus, must be regarded as an 

J 



37.— Vertical Section iiiroi;(.ii IIkoaii Lk.amknt. 
Fallopian tube; H, tubal branch of ovarian vessels; C, parovarium 
liRament; F. connective tissue; G. uterine 

(Andefson.) ’ J' 


movable organ, its position depending largely upon 

never greatly displaced during pregnancy, and 

never regains its original position. ’ 

y the Ovary.—In order that the stricture of the ovary 

of its°4velopm^’ "®®®ssary to refer briefly to the method 

sections are made through the embryo of a 
lissiio f' f an accumulation of mesoblastic 

the late* i^**?'*^ lying on each side of the mesial plane, between 
is ranl!i paraxial portions of the mesoblast. This 

ova^ - i"® and it is within it that the 

primitive kidney is formed. The inner portion of this 
rid« j •“ “P '“‘o a definite ridge-the genital 

epith£“ “vered by a thick layer of hypoblast-the germinal 
um. Some of the cells of this epithelium are larger than 
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others, and are known as the primordial ova. Very soon, out¬ 
growths of this epithelial layer begin to extend into the subjacent 
mesoblast, and become arranged in such a manner that the prim¬ 
ordial ova are surrounded by a layer of the undifferentiated cells. 
These downgrowths soon become separated from the surface, and 

b 



j8 .—Section throit.h Part of Ovary ok Adult Bitch 
i(, Germinal epithelium ; b, b, ingrowths (egg-tubes) from the germinal 
epithelium, seen in cross-section ; r, r, young Graafian follicles in the 
cortical layer; d, a more mature follicle, containing two ova (this is rare), 
e and /, ova suifoundeil by ceils of discus proligerus; g, k, outer and 
inner capsules of the follicle; i, membrana granulosa; /, bloodvessels. 
m, m, parovarium; g, germinal epithelium commencing to grow in and 
form ali egg-tube; x, transition from peritoneal to cemtinal epithelium. 
(Waldeyer.) r- a r 

form the primitive Graaflan follicles embedded in m^blast, from 
which the stroma of the ovary is formed. The rudiment of the 
ovar^ lies at first within the abdomen*on the psoas muscle, im¬ 
mediately below the kidney, but it is gradually moved down¬ 
wards, and finally takes up its position within the pelvis. 

When sections are made through the mature ovary, appear- 
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ances are seen which correspond with the method of develop- 
ment. It is composed of an inner medullary and an outer cortical 
portion, and is covered by a l^er of columnar epithelium con¬ 
tinuous with the peritoneum. The medulla is composed of rather 
loosely-arranged bundles of fibrous and elastic tissue, and cont.ains 
the large bloodvessels and nerves which have passed into it from 
the hilus. There is no sharp line of'*demarcation between the 
cortex and the medulla, as the latter sends out processes of 
connective tissue, which extend in a radial manner into the 
cortex, conveying the bloodvessels and nerves, and blending witli 
the stroma of that portion of the organ. The cortex is composed 
of two portions—the stroma, which is chiefly mesoblastic in 
origin, and the ova, lying in the Graafian follicles. The stroma 



^ H 


l-iG. 3g.— A, Recently Ruptured Craafian Follicle. H, Normal 
Graafian Follicle, smowinq Stigma. 

(Micro-pliotogfliphs prepared by McConnell and J. C. Hirst.) 

constitutes the great bulk of the organ, and is largely composed 
of spindle-shaped connective-tissue cells, arranged in bundles so 
•IS to form a supporting network for the follicles. In addition to 
tliese cells, however, it ^so contains a number of polyhedral cells, 
supj^ed to be epithelial in nature, and which are sometimes 
credited with the formation of a hypothetical internal 'secretion, 
mmediately beneath the epithelium which covers the ovary the 
sroma contains no ova, and forms a condensed fibrous layer called 
e tuniM albuginea. In the superficial layers of the cortex, iin- 
jnediately under the tunica albuginea, only immature ova are 
ound, surrounded by a single layer of cells, which alone separates 
eni from.the stroma; but a little deeper the ova themselves are 
ound to ^ of larger size, and the cells surrounding them are 
creased in number, so as to form an envelope composed of 
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several layers of cells, the outer and inner layers of which have 
taken on a columnar character. Lying outside the external layer 
of columnar cells is a definite fibrous membrane, which separates 
the entire structure from the general stroma, and which contains 
capillary bloodvessels in its inner portion. The complete struc¬ 
ture contained within this limiting membrane is called a Graafian 
follicle. 

As growth proceeds, the cells surrounding the ovum still further 
increase in number, and, with the exception of the outer and 
inner layer, become polygonal in shape, as a result of mutual 
pressure. Still later, fluid is effused into the midst of the cells 
separating them into an outer and an inner layer, called re¬ 
spectively the membrana granulosa and the discus proligerus. 
The two layers always, however, remain continuous with one 
another at one part of the follicle. The fluid which separates the 
cells is called the liquor folliculi. The Graafian follicle now 
presents the following structures from without inwards:— 

I. The basement membrane or theca, composed of an outer 
fibrous and an inner vascular layer. 

■2. A boundary layer of columnar cells. 

3. The membrana granulosa. 

4. The liquor folliculi. 

5. The discus proligerus. 

6. The ovum. 

An account of the ovum will be given in the next chapter, 
which deals with its development. 

While the above-described changes are going on within it, the 
Graafian follicle is gradually, owing to its distension, approach¬ 
ing the surface of the ovary, and on reaching this it bursts; the 
ovum is expelled into the peritoneal cavity, and the liquor folliculi 
escapes. The rupture of follicles in this manner accounts for the 
scars which are found on the serous covering of the ovary after 
puberty. , 

Corptu Luteum .—The rupture of the Graafian follicle probably 
coincides with the date of the menstrual flow, and is doubt¬ 
less aided by the general congestion of the reproductive organs 
which occurs at that time. After rupture, the walls of the 
empty follicle contract and come in contact with one another. 
The inner layer of the theca is less contractile than the outer, 
and is therefore thrown into a series of folds. Proliferation of the 
cells of the membrana granulosa then occurs, and gradually fills 
up the interior of the follicle and the cavity left on the surface of 
the ovary by its rupture. A small amount of the space left by 
the rupture is also filled up by some blood-clot which,.has been 
extravasated at that time. During the same period, small tufts of 
bloodvessels accompanied by fibrous tissue grow in towards the 
centre of the follicle from the inner layer of the limiting mem 
brane. The entire structure, composed of blood-clot, proliferated 
epithelial cells, vascular loops, and fibrous tissue, is known as the 
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corpus luteum, this name being given on account of the presence 
of a yellowish pigment within the cells. Growth goes on for a 
period of about three weeks within the corpus luteum, but after 
this time the cells cease to proliferate, and begin to break down 
into a yellowish detritus, while at the same time the fibrous 
tissue encroaches more and more on the cellular part and reaches 
the centre of the structure. Absor^ticn of the broken-down 
matter now commences, and after a period of two months from 
the date of rupture nothing is left of the corpus luteum but a 
fibrous scar. 

The above is the normal course of events in cases in which 
conception has not occurred, but when pregnancy supervenes 
upon the discharge of the ovum the corpus luteum attairs a larger 
size. It continues to grow till the third or fourth month; its 
walls are thicker and its colour a much brighter yellow. Absorp- 



I‘V, ^o.—T he Corpus T.uteum at the End ok I’rednancv (l).illon.) 

tion also occurs slowly, so that at the end of pregnancy it m:iy 
still have a diameter of from 8 to lo millimetres. The corpus 
luteum of pregnancy is sometimes called the true corpus luteum, 
in contradistinction to that of menstruation, which is called the 
false corpus luteum. The increased size, which the former attains, 
•’’ay be associated with the greatly increased blood-supply to 
the pelvic organs during pregnancy. ' 


^ THE REMAINING PELVIC ORGANS 

A verv brief description of the intra-pel vie portion of the ureter, 
of the bTadder, and of the rectum will now be given in order that 
the relation of these viscera to the pelvic floor and to the genital 
organs may be understood. 

Ureters.—The ureter enters the pelvis by crossing the 
common iliac artery close to its bifurcation, and turns downwards 
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and inwards in front of the internal iliac vessels. Reaching the 
inner side of this artery about the level of the upper margin of 
the fourth sacral vertebra, it turns forwards in relation to the 
outer pelvic wall, from which, however, it is separated by a 
quantity of loose connective tissue. On its way forwards, it passes 
imder cover of the lower border of the broad ligament, at which 
place it is crossed by the i!tterine artery and vein, and comes into 
relation with the lateral fornix of the vagina at the point where 
the vaginal wall blends with the cervix uteri. Finally, it turns 
forwards, inwards, and downwards around the lateral vaginal 
wall to enter the posterior aspect of the bladder. 

2 The Bladder.—The bladder in the semi-distended state is tetra¬ 
hedral in form, with its long axis directed antero-posteriorly. 
The apex lies in relation to the anterior abdominal wall just above 
the symphysis pubis. The base is directed backwards and is 
almost vertical in direction. Above, the base is separated from the 
uterus by the utero-vesical pouch of peritoreum, while, below, it 
is in direct relation to the anterior uterine wall and to the anterior 
wall of the vagina, forming with the latter the vesico-vaginal 
septum. The superior surface of the bladder forms a horizontal 
shelf in the pelvis, upon which the fundus uteri and some coils of 
small intestine are supported, Interiorly, the bladder lies in cfontact 
with the symphysis pubis and retropubic pad of fat near the 
mesial plane, and laterally is supported by the anterior fibres of 
the levator ani muscle (pubo-coccygeus muscle). 

- ' The Rectum.—The rectum is continuous superiorly with the 
pelvic colon. It constitutes that part of the large intestine which 
is fixed within the cavity of the true pelvis, and for descriptive 
purposes is divided into two stages. The first stage comrrences 
a little to the right of the mesial plane at the level of the third 
sacral vertebra, and terminates one inch beyond the tip of the 
coccyx. It follows the curve of the sacrum, the coccyx, and the 
ano-coccygeal body throughout, and is in relation posteriorly to 
these structures. In front, this stage is covered with peritoneum 
as far down as the level of the fifth piece of the sacrum, at which 
point the peritoneum leaves it, and is reflected on to the posterior 
vaginal wall, forming the recto-vaginal pouch. Below this, the 
anterior wall of thp rectum is in direct relation with the posterior 
aspect of the vagina and with the perinxal body. On each side 
the rectum is covered by peritoneum above, and is supported by 
the levatdr ani muscle below. The second stage commences at a 
point an inch beyond the tip of the coccyx, and passes almost 
directly backwards to the anus, so that its axis forms nearly a 
right angle with the axis of the first stage. It is knovvn as the 
anal canal, or, on account of the muscles by which it is sur¬ 
rounded, as the sphincteric zone of ‘the rectum. Above and 
behind, it is in relation to the ano-coccygeal body, and*below and 
in front, it is separated from the vagina by the triangular perinacal 
body. 
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• THE PELVIC FLOOR AND MUSCLES 


A thorough knowledge of the soft parts, which fill in the outlet 
jf the pelvis and constitute the pelvic floor, is of great iiupoitanrc 
to the obstetrician, since they not onl^ form the inferior wall of 
the whole abdominal cavity and support the downward pressure 
of the viscera,* but they also form the true boundaries of the 
lower portion of the canal through which the child must pass in 
parturition, and by their presence diminish the diameter of thtU 
canal. During parturition, these soft parts are greatly compressed 
and undergo a change of position, which is the direct result of the 
anatomical disposition of the various structures. All the soft parts 
of the outlet collectively form the pelvic floor, but anatomically it 
is customary to divide them into tw'o parts;— 

I . The structures which lie superficial and inferior to the pelvic 
diaphragm and constitute the perinxi m. 

II . The pelvic diaphragm, a muscular partition which stretches 
across the pelvic cavity, and divides it into an upper abdominal 
and a lower perinatal part. 

For purposes of description it is convenient to follow this plan. 

1 . i‘ho Perinsum.—The perina:um is the lo/.cngc-shaped area, 
bounded by the structures which surround the outlet of the pelvis, 
and is divided into a posterior rectal, and an anterior urogenital, 
triangle, by a line drawn transversely between the tubera ischii and 
just in front of the anus. This method of division is convenient, 
inasmuch as it includes the whole of the vagina within one 
triangle, but it does not correspond to a division which, on physio¬ 
logical grounds, is made of the whole pelvic floor, into an anterior 
and a posterior segment. According to this latter division, all the 
structures contained within the urogenital triangle lying jxjsterior 
to the anterior vaginal wall, together with the structures of the 
rectal triangle, comprise the posterior segment, while the anterior 
'aginal wall and the structures in front of it constitute the anterior 


segment. 

1 he rectal triangle contains the anal orifice and the lower portion 
of the rectum, the latter being bounded on each side by a fossa, 
the ischio-rectal fossa, filled with a large pad of fat. The anal 
orilice is, in the erect position, directed almost horizontally back¬ 
wards, and is separated from the tip of the coccyx by the ano¬ 
coccygeal body, a mass of den.se connective tissue into which 
some fibres of the levator ani muscle pass from above. In front, 
the anus is separated from the vaginal orifice by the wedge- 
shaped perinseal body. Into this body (the obstetrical perinaiumj 
the anterior rectal and the posterior vaginal walls extend from 


f)wing vj the contractile power of most of the abdominal parietes, the 
pressure of the viscera is conveyed to the abdominal walls in a manner analo* 
wus to whai would occur if the abdomen were a closed vessel filled with fluid 
f > in the form of fluid pressure. 
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above, together with a few fibres of the levator ani muscle which 
pass inwards from both sides. Within it, tendinous fibres of 
several of the superficial perinxal muscles arise, the fibres being 
blended together at the place of origin so as to form a tendinous 
mass, which constitutes a fixed point from which all the muscles 
alt, and which in consequence is termed the central point of 
the perinaeum. The fat within the ischio-rectal fossa is capable of 
altering its shape and position under the influence of pressure, and 
accommodates itself to changes in the state of distension of the 
rectum and of the vagina. The fossa itself is pyramidal in shape, 
and lies on the inner side of the body of the ischium. Its inner 
boundary is formed bjr the pelvic diaphragm. 

The urogenital triangle contains the urethral and vaginal 
openings, and is divided into a superficial and a deep compart- 



I, Iscliio-coccygeus; 2, obturato-coccygeus; 3, pubo-coccygeus; 4,5, tinea 
alba. (Bumin.) 

ment by the triangular ligament. This ligament fills up the 
subpubic space, and is attached on each side to the rami of the 
pubis and ischium. Posteriorly, it ends by a free margin, which 
is prolonged in the mesial plane into the perinaeal body. It i.s 
penorated by the urethral and vaginal canals, to both of which it 
gives support as they pass towards the surf^ace. In the super 
ncial compartment there lies on each side of the vagina ^he bulb 
of the vestibule, over which are spread the fibres of the bulbo- 
cavernosus muscle. This compartment also contains the crura 
clitoridis, attached to the sides of the pubic arch, and covered 
by the erector clitoridis muscles. A third muscle—the taansversus 
perinaei—lies along the base of the triangular ligament. It arises 
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aocendine ramus of the ischium on each side, and its' 
‘^“‘"h^Idfoassinl inwards, unite to form a tendon which is 
ISdKtf [»irt ot ,he peri.».m This . s 

Se firVt to tear in ruptures of the perinaium, and the pull of its 
fibres aids in preventing the two sides of the rupture from coming 

*°Th?deep perinaeal compartment is contained letween the 
triangular ligament and that portion of the parietal pelvic fascia 
S is Lrned across the subpubic space. It contains a portion 
nf the urethra and vagina, together with the compressor iirethrx 
muscle and the pudic vessels and nerves. Within this compart- 
S also lie the*^ glands of Bartholin. The compressor uretlirx 
muscle exerts a sphincteric action upon both the vagina and 



Fig. 

I. Ischio-coccygeua; 
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2 . obturalo-coccygeus. 3, pubo-coccygcus, 
J muscles. (Uumm.) 


4. 


piirina'iil 


urethra. Arising from the side of the pubic “^h. it passes in¬ 
wards, and divides into an upper (anterior) a urethra 

terior) part. The upper portion passes in 

and meets its fellow of the opposite side in t blends 

loweapart turns bacliwards on the side of the vag^a. and bl^ds 
posteriorly with its fellow, so ^ to form an almost, con^lete 
muscular circle around the vagina. When t ^ 

fascia which forms the deep boundary of the d P P® . 

partment is removed the levator am muscle is exp^ed tothm 
front, between the urethra and the subpubic angle, and on each 

"Ve^S^o^passed rapidly under survey the s^u^tm^s whmh 
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of the perinaeum. We may, therefore, now proceed to consider 
the pelvic ^aphragm itself. 

■t Pel^c Diaphragm.—On looking from above into a pelvis 
from which the upper portions of the viscera have been removed 
at the level at which they leave the abdominal portion of the 
pelvis an'd pass into the perinaeum, the floor will present a funnel- 
shaped appearance, and at. the apex of the funnel there will be 
seen in section from before backwards the canals of the urethra, 
the vagina, and the rectum. The floor or diaphragm is formed of 
two muscles on each side—the levator ani and the coccygeus— 
which arise from the anterior and lateral aspect of the pelvic 
walls, and pass downwards and inwards towards the mesial 
plane. Approaching the mesial plane, the middle portion of the 
diaphragm is prolonged downwards on each side of the rectum, 
and to a less extent upon the vagina, and thus gives rise to the 
funnel-shaped appearance. 

The levator ani muscle arises from the posterior part of the 
symphysis pubis, and from a band of fascia (the linea alba), 
which, lying upon the obturator intemus muscle externally, 
extends from the symphysis to the spine of the ischium. The 
fibres which arise from the symphysis pass backwards and inwards 
from their origin, and form the pubo-coccygeus muscle of Sa,yage. 
Three main sets of fibres may be recognised in this muscle 
(i) An internal group, which passes from the origin downwards 
and inwards by the side of the urethra and the vagina. A few 
fibres of this group turn inwards between the vagina and rectum, 
to meet similar ones from the opposite side, and thus support the 
vaginal wall posteriorly, and are inserted below into the perinaeal 
■ body. This portion of the muscle is smd to exert a sphincterir 
action upon the vagina. (2) A middle group, which passes down¬ 
wards and inwards by the side of the rectum, and blends below 
with the sphincters of the anal canal. This portion of the muscle 
forms the internal boundary of the ischio-rectal fossa. (3) An 
external group, which passes backwards and'inwards, and is in¬ 
serted partly into the side of the lower portion of the coccyx, 
and partly into a median raphe, which extends from the tip of the 
coccyx to the rectum, and in which it blends with the muscle of 
the opposite side. The pubo-coccygeus muscle as a whole is of 
a triangular shape? with its apex above at its origin, and with a 
widely outspread insertion which extends from the urethra to 
the coccyj^. The portion of the levator ani muscle which has a 
foscial origin (obturato-coccygeus muscle) is, on the contrary, 
wide above at its origin, and its fibres converge inferiorly, to be 
inserted into the side of the lower portion of the coccyx. 

The coccygeus muscle (ischio-coccygeus) is a small ftiangular 
> muscle lying on the deep surface of t^e lesser sacro-sciatic liga¬ 
ment. It arises by its apex from the spine of the ischiijm, and by 

* Savage,' Female Pelvic Organs,' third edition, p. a liuq. 
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its base is inserted into the side of the lower part of the sacrum 
and upper part of the coccyx. It completes the pelvic diaphragm 
posteriorly. 

The floor of the pelvis, constituted as above described, is divided 
into a pubic and a sacral segment by the transverse slit fprmed by 
the vagina. The pubic segment is triangular in shape. If in¬ 
cludes the anterior vaginal wall and that part of the floor which 
lies anterior to it. The sacral segment comprises the remainder 
of the floor, including the posterior vaginal wall, and is roughly 
quadrilateral in shape. 

This division into two parts is justified by the different be¬ 
haviour of the two segments during parturition. When the 
muscular wall of the uterus commences to contract and retract, 
it exerts a direct pull upon the lower uterine segment and vaginal 
canal, while at the same time the advancing foetus exerts a down¬ 
ward pressure upon the same segment. The result is that, during 
the first and second stages of labour, the vaginal walls glide apart 
from one another; the anterior, together with the pubic segment 
of the pelvic floor, is pulled upwards and forwards, and the pos¬ 
terior, along with the sacral segment, is pushed downwards and 
backwards, so that the transverse slit made by the vagina in the 
pclvi« floor becomes converted into an elongated oval aperture, 
the long axis of which is antero-posterior. As labour proceeds, 
the pubic segment becomes more and more drawn upwards and 
pressed forwards against the pubes, and conse(]uently appears 
shortened. The posterior segment, on the contrary, is lengthened. 
Its upper part, along with the lower portion of the rectum, is 
pressed almost directly backwards, and its lower part l>ecomes 
flattened out before the advancing head. The anterior boundary 
of the complete segment is formed by the greatly stretched trans- 
versus perinmi muscle and by that part of the triangular ligament 
which lies posterior to the vaginal orifice. '' ' 

' The Mnaeles and Oelliilar Tissue within the Pelvis.—An account 
of the pelvis fronf the obstetrical point of view would not be 
complete without a brief reference to the muscles and cellular 
tissue contained within it, since the former modify to a slight 
extent the lengths of the pelvic diameters, and the latter acts as 
supporting tissue for the structures contained within the cavity. 

The Iliacus Muscle .—This arises from that pftrt of the iliac bone 
which bounds the false pelvis. Its fibres gradually converge, 
and leave the pelvis by passing under Poupart's ligament. They 
are inserted into the outer margin of the tendon of the psoas 
muscle. 

The Puas Muscle .—This arises from the bodies and transverse 
process^ of the lumbar vertebra, and passes downwards on the 
side of the iliacus /o its insertion into the femur. As it 
skirts the Jbrim of the pelvis it slightly overlaps the ilio-pectineal 

* for (nrlher information, see under Mechanical Phenomena of Labour, 



64 OBSTETRICAL ANATOMY-MATERNAL AND OVULAR 


line, and, taken together, the two psoas muscles diminish the 
transverse diameter of the inlet by about half an inch. 

The Pyrifomis Muscle .—This lies in relation to the posterior 
pelvic wall. It arises from the front of the middle three'pieces of 
the sacrum external to the anterior sacral foramina, and leaves 
the pelvis through the great sacro-sciatic foramen. Together 
with the sacral nerves and a number of arteries, it fills in the gap 
left by that foramen in the posterior part of the pelvis. 

The Obturator luternus .—This is a fan-shaped muscle which lies 
in relation to the anterior and lateral pelvic wall, covering over 
the thyroid foramen. It arises from the body of the ischium, tlie 
margins of the thyroid foramen, and from the thyroid membrane, 
and its tendon leaves the pelvis through the small sacro-sciatir 
foramen. Its upper part lies above the level of the origin of the 
levator ani muscle, and is consequently in relation to the true 
pelvis; its lower part lying below the levator ani, bounds the 
ischio-rectal fossa externally. 

The Pelvic Cellular Tissue .—All the structures within the pelvis 
are closely bound together by the pelvic cellular tissue, which is 
composed of ordinary fibrous tissue largely intermixed with elastic 
fibres and involuntary muscular tissue. Its arrangement is very 
complex, but it may be regarded as being arranged in two distinct 
bands, which help to suspend the uterus within the pelvic cavity, 
acting upon it as so many lines of tension.''' These two bands arc 
called from their position the pulxr-sacral and the utero-iliac Thu 
former band runs in an antero-posterior direction and comprises 
the tissue contained within the utero-sacral ligaments, that which 
binds the vagina and uterus to the bladder and urethra, luid also 
the tissue which lies between the bladder and the pubis. Tlic 
latter band runs transversely, accompanying the uterine vessels 
in the broad ligament, and passing from either side of the uterus 
to the lateral pelvic wall. 

( 

^ THE MAMMARY GLANDS 

The mammary glands, and the purpose they serve of feediuc 
the young in the early days of extra-uterine life, are a distin¬ 
guishing characteristic of the class mammalia. Though epiblastu 
in origin, these glands must be reg:arded as an essential part bf the 
female reproductive organs. , Their intimate physiological Conner 
tion with the uterus and ovaries is shown by the changes whicli 
they undergo during pregnancy and menstruation, and by altera¬ 
tions which sometimes occur in them in association with patho¬ 
logical conditions in these organs. 

When fully developed in the human female, they form hemi¬ 
spherical elevations placed on each side of the front of the thorax. 

* Savage,' Female Pelvic Organs,’ third edition. 
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and extending in a vertical direction from the second rili above 
to the seventh costal arch below; in a transverse direction tliey 
extend from the lateral margin of the sternutn to the mid-a.xillaiy 
line, so that the lower margin of the pectoralis major muscle 
divides each gland into an almost e(|ual upper and inner pectoral 
part, and a lower and outer axillary part. ' 

Ivacli gland lies embedded in the silbcutaneous tissue, whicli 
not only covers it superficially and separates it from the siibjadint 
imisclcs, but also extends into the intervals between the lobes 



l'n.. 43 —Mammary Cland i>urin(. I.actation 
a. Fat; 6, lobule unravelled ; c, lobule, < 1 , loculi in connective tissue , 
e, ampulla;/, duct. (LusclikiK) 


and lobules, and thus gives it its smooth and rounded appeartince. 
rocesses of the gland, however, often project for a considerable 
iisl.'ince from the main mass into the surrounding librous an<l 
adipose tissue. 

•^n the summit of each gland is placed a small cylindrical 
' levation—the nipple or iMamilla—and this is situated at alxiut 
■ 'e level of the fourth intercostal space and four inches from the 
nnddle line. The colour of the skin covering the nipple is, as 
a rule, yis&pinkjD. nulliparae, but varies somewhat with the 
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complexion of the individual, being slightly darker in brunettes 
^AD-Ut-blpndes. Surrounding the nipple for a distance of about 
half an inch is a circle of skin, the areola, which is coloured of the 
same hue as the nipple. Immediately deep to the areola, lie 
the dilated ampullae of the mammary ducts, without any fatly 
tt’ssue intervening. On its surface several small prominences or 
tubercles ate visible. Sonte of these are formed by accumulations 
of large sebaceous glands—Montgomerv’s tubercles, the secretion 
of which helps to preserve the normal softness and elasticity of 
the integument; others are formed by the presence of small 
accessory milk glands; and others, again, mark the opening of 
some of the ducts of the mammary gland itself. 

The glandular substance of the breast is encased in a sheath 
of fibrous tissue, which separates it from the surrounding fat and 
sends septa into the gland, so dividing it up into lobes and lobules. 
The lobes are from fifteen to twenty in number, and each possesses 





I’lr.. 44 .—Lactatino Breast. 

Microscopical section showing the secreting acini. (W. Williams.) 

a separate duct. All the ducts converge towards the nipple and 
they become dilated into ampullar spaces beneath the areola; then 
narrowing again, each duct passes to the summit of the nipple, 
where it communicates with the exterior by a very small opening. 
The wall of the ^nct is formed by connective tissue and elastic 
fibres arranged circularly and longitudinally, and is lined by 
a layer of low columnar epithelium. When the duct is traced to 
the surface, it is found that the epidermis extends into it for a 
short distance and replaces the columnar layer of cells. Traced 
in the opposite direction, each duct is found to divide and sub 
divide, till finally its terminal ramifications, lined by almost flat 
epithelium, open into acinous spaces which constitute the secreting 
substance of the mamma. In the virgin, the acini are supported 
by a basement membrane of connective tissue, and are lined I'y 
a layer of high columnar cells, which completely occlude, the lumen, 
and which are composed of granular protoplasm. During preg- 
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nancy, the acini become much enlarged, and at the commencement 
of lactation are filled with a clear secretion, which by its pressure 
distends them and causes the lining cells to assume a flatter ap¬ 
pearance. The inner margins of the cells at this time are ragged 



■ Fig. 45 —Human Milk. (\V. Williams.) 

and contain numerous fat globules, which displace the nucleus 
and protoplasm outwards. When secretion is establislied, these 
lal globules escape from the cell into the lumen and form the 



Fig. 46.—Human Colostrum. (VV. Williams ) 

t 

characteristic milk globujes. In addition to these structures, 
‘luring the first few days of lactation large numbers of cells 
resembling white blood corpuscles and containing fat droplets 
‘rre found within the acini. These are the so-called colostrum 

5 —a 
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corpuscles, and are probably migrated leucocytes engorged witli 
the fat secreted by the true glandular cells. 

The mamma is supplied with blood by twigs from the internal 
mammary artery and by a large branch (the external mammary) 
of the long thoracic artery. The latter winds round the lower 
b'brder of the pectoralis major muscle to reach the breast. It 
also receives twigs from tfie second, third, and fourth intercostal 
arteries. The veins in every respect correspond to the arteries. 
The nipple and areola are abundantly supplied with blood, :i 
venous circle being formed around the base of the nipple, and 
at times a sort of semi-erection or venous turgescence of these 
parts can be produced by the contraction of involuntary muscuhir 
fibres which lie in the neighbourhood of the ampullae. These 
fibres not only help to expel the contents of the ampullae by 
their contraction, but also retard the return of venous blood by 
compressing the veins. 

The lymphatic vessels are arranged in several groups within 
the gland, all of them, however, freely anastomosing with one 
another. The efferent trunks pour their contents into the sternal 
and axillary groups of lymphatic glands. 



CHAPTER III 


TEE OVUM 

The KarlyOvum: Kxtrusion of Polar Bodies; Fertilisation, SeKinenialion; 
Blastodermic Vesicle; Formation of Embryo; Kpibiast, Mcsolilast, and 
Hypoblast; Formation of Amnion; Early Nutrition of Fictus, Formation 
of Allantois—The Deciduae—The Placenta—The Umbilical Cord—TTic 
l.iquor Amnii, 

Tiik following short account of the early development of the 
hiimag ovum is not intended to be in any way complete, but will 
principally be concerned in showing the manner in which the 
1' I Till membranes are developed, and in which the nutrition and 
ifiDwth of the fnetus is brought about at different stages of its 
existence. Many questions dealing with the exact mode of 
formation of such foetal structures as the amnion and allantois 
are still unsolved owing to the difficulty of obtaining for examina¬ 
tion human ova of a sufficiently early age. Of these the greater 
luimber, however, possess a purely morphological interest, and 
"ill not lie discussed here, except in so far as they are of practical 
'I'lportaiice to the student of midwifery. 


THE EARLY OVUM 

1 he human ovum prior to fertilisation is a sjiiall.. 5 pherical cell 
with a diameter of a^ut o ‘2 millimetre, and when first extruded 
b'rm the Graafian follicle is surrounded by ono or more layers of 
■'iltered epithelial cells derived from the discus proligerus. The 
^mi itself possesses externally a limiting membrane, which from 
IN clear appearance on section is known as the zona pellucida. 
'' hliin this is contained the proper substance of the cell, the yelk 
'1^ vitellus. The zona pellucida is derived from the ovum itself, 
I'l't is noi-adherent to the yelk, and in some stages of develop- 
■ I' nt can be observed to be separated from the latter by a wri- 
' tclline space. When examined under a high power of the 
•|'i'‘ro^epe, a number of radiating striae may be seen traversing 
'i which aje supposed to indicate the presence of minute cana- 
'"^‘di, and this appearance has gained for it the alternative name 

69 
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of zona radiata, Xlifi.jdl£]Jbjsi9 Juy$i]]p.%|sb.seiiiL-fluid-6ub6tance 
mmpfisfrfjj (?f tWP ptotoplasm -proper, and 

the DutritlYe.tQgtenal ocdeutoplasm. The protoplasm, which con¬ 
stitutes its essential structure, forms a line network within the cell, 
iq the meshes of which are scattered numerous almost opaque fatty 
and albuminous particles.^ These latter provide a store of nutri¬ 
ment for the ovum in its earliest st^e of existence, and to them 
collectively the term ‘ deutoplasm ’ is applied. They are small in 
amount compared with the deutoplasm in the ova of many other 
animals, and are almost equally distributed throughout the 
vitellus. Within the latter, and usually eccentrically placed 
there is found a large nucleus surrounded by a delicate limiting 
membrane. The nucleus, like that of other cells, is composed of 
a clear nuclear fluid, within which there is found a delicate 
reticulum of chromatin. The latter is especially accumulated at 



Fig. 47.—Ovum ok Rabbit, 

a, Portion of diMus proligerus; b, nucleus containing'nucleolns: e, yelk 
containing deutoplasm; d, zona pellucida. ^aldeyer.) 

one place, where it forms the nucleolus or germinal spot. Occa¬ 
sionally more thaq one nucleolus is present. 

After the ovum has attained maturity, either before or imme¬ 
diately after its expulsion from the Graaflan follicle, certain im - 

f iortwt changes take place in it, without the occurrence of which 
ertilisation can probably not take place. These changes consii^t 
in the extrusion of a portion of the nucleus and its contained 
chromatin out of the cell, and they commence by a contraction of 
the vitellus, with the result that the latter separates from the 
zona radiata, and leaves a distinct pCtivitelline space containing 
a clear fluid. At the same time, the margins of the nucleus 
become obscure, and the latter migrates towards thu periphery 
* of the cell, where it rapidly undergoes the usual changes prior to 


FERTILISATION jt 

cell division (karyokinesis) and divides into two parts. One of 
these parts is expelled into the perivitelline space, while the 
other part returns into the cell and again undergoes karyo- 
kinetic changes, with the result that a half is again extruded; the 
remainder, which is now termed the female pro-nucleus, and 
represents one-quarter of the original germinal vesicle, gradualfy 
returns towards the centre of the viiellus, where it awaits the 
spermatozoon. The two parts of the nucleus which have been 
expelled are known as the polar globules, owing to the fact that 
in those ova in which the deutoplasm is accumulated at one pole 



Fig. 48. —Ovum in Graafian Follicle. 

‘ 1 . Kpithelium on ovgry; i, tunica albuginea ; c, stroma of ovary; d, immature 
ovum; t, theca of Graafian follicle; /, liquor folliculi; g, ovum. (Piersol.) 


(telolecithal ova) extrusion always takes place at the opposite or 
formative pole. They remain visible during ^he early stages of 
S'Cgmentation, but their ultimate fate and their significance is 
unknown. It is possible that by this removal of certain con- 
-sUtuents of the female nucleus a more equal transmission of 
characteristics from both parents is assured. 

Fertiliaation.—If impregnation occurs, numerous spermatozoa 
cluster abound the germ-cell external to the zona pellucida, either 
during the process of expulsion of the polar globules or shortly 
afterwards. One of these, probably the first to approach the 
I*' Strikes the surface of the membrane with its head, and at 
uc point of contact a small elevation forms. Through this the 
^'Permatozoon gradually bores its way into the cell. In many 
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invertebrates a definite channel, the micropyle, exists in the 
limiting membrane, and through this the spermatozoon reaches tlie 
vitellus, but none has been demonstrated in the ova of mammalia. 
Wheii the sperm-cell has completely penetrated into the vitellus 
its tail ceases to vibrate and disappears, while the head and’ 
iliiddle portion, which are both nuclear in origin, form a small 
spheroidal corpuscle, the* male pro-nucleus. The latter mov^s 




I'm. 49.— Diagrams to snow 1 'ertilisation of the Ovum. 

(I, Zona pcllucida; h, perivitelline space; c, polar globules. 

In A, the spermatozoon has appro.Tched ovum; in B, the radial disposition ol 
the yelk IS seen; gnd in C, the male pro-nucleus is approaching the fcmali' 
pro-nucleus. (Selenka.) ® 

C 

towards the centre of the cell in the direction of the female pro 
nucleus, exerting as it does .so a peculiar influence upon thi' 
surrounding protoplasm, which becomes arranged in radiatiii}; 
lines around it. Ihe female pro-nucleus also moves, though les^ 
actively, to meet it, and finally they come into close contact witli 
one another, and liecome surrounded by a common radiation. 
An interchange of chromatic particles now takes place,.though no 
actual fusion occurs, and it is probable that in each subsequent 
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division of the combined nucleus a portion of both the male and 
female element passes into each cell. 

Segmentation.—A short period of rest follows upon the fusion 
of the male and female pro-nuclei, and then the process of se);- 
mentation commences. The ovum first divides into two cells, 
and then each of these again rapidly divides into two more. TMs 
process repeatedly occurs until a cluster of cells is formed con¬ 
tained within the vitelline membrane, and this from its appearance 



i "■ so. -Diagkams siiowinc. Seomentation ok a Mammalias Ovcm, 
AM) THE roHMATION OK THE lil.A.STODEKMIC VeMCI.E. 

r-4 represent the early st.Tges in division of the ovum , No 5 
represents the morula stage; in No. 6 the effusion of fluid and mm- 
menccnient of formation of the blastodermic vesicle is shown , anil in 
Nos. 7 and 8 the gradual spreading out of the inner l.aver of cells is 
represented. (Allen Thomson, after van Hcneden ) 

''' called the mulberry mass, or morula. The outer cells of this 
'"ass are seen to be smaller and less granular than the inner cells, 
I'l' h are larger and darker in appearance. The former also after 
■> time undergo more rapid proliferation, so that ultimately they 
^ complete investing membrane around tlie others. 

Tlw Blastodennic Vesicle.—A cleavage cavity is now formed 
'Within the centre of the morula by the effusion of fluid and thg, 
' IMration of the cells, and, gradually increasing in size, the 
'""Ilia is converted into a large thin-walled sac bounded by the 
'•■iiined-out zona pellitcida, and by the layer of outer clear cells 
'•'iich have also become greatly thinned as a result of the 
1' I'ssure to which they have been subjected. Attached at one 
i "nt to^the inner surf^e of this limiting membrane, is found the 
Moup of large cells which previously occupied the entire centre of 
morula. This stage of the ovum is known as the blastula 
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stage, and it is in turn converted into the bi-laminar blastodermic 
vesicle by the spreading out of the cluster of dark cells upon the 
inner surface of the external layer. As these cells proliferate and 
extend outwards on each side they become differentiated into two 
distinct layers—an outer, composed of primitive epithelioid cells, 
tfle primitive ectoderm or epiblast, and an inner layer of flattened 



Fig 5:. — Emiiryonic Arka, showing Primitive Streak and Groovc 

(Qu.'vin.) 

cells, the primitive entoderm or hypoblast. The original layer of 
clear cells, which at first lay in contact with the zona pellucida, 
entirely disappears. 

Formation of Embryo.—Long before the blastoderm is com¬ 
pletely formed by the extension round it of the primitive 



Fig. 52.—Embryonic Area from Rabbit's Ovum. 

rj, Nei\TaI groove ; bl. v., blastodermic vesicle; fr, primitive groove; 
ag, embryonic area. (KoIIiker.) 


epiblast and hypoblast, changes occur at the place inhere the 
cluster of dark cells was attached, and lead to the differentiation 
of the embryo from the remainder of the ovum. Over a some 
what oval area in this situation, the germ layers, more especially 
the ectoderm, become thickened, and the cells of whioh they arc 
composed become more tightly packed together, so that this area 
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becomes more opaque than surrounding parts. To this is given 
tilt- name of embryonic area in consequence of the part which it 
nlivs in the further development of the embryo. Over the 
msterior part of this area a dark spot of crescentic form appears, 
tho concavity of which is directed forwards. This marks tlif 

A * 



53—SkCTIONS IIIROUOH EMBRYONIC ArEA, SHOWING THE I’ORMATION 
OR THE MeSOIILAST ON EACH SllJE OK THE PRIMITIVE (fROOVK. 

c. I’riinitive groove ; c, epiblast; d, mesoblast; e, hypoblast. (Heapc ) 


)larc at which the two layers of cells have become continuous 
'iili one another, and, passing forward from it along the em- 
iiyonic area, there is very shortly seen an opaque line, along 
^hich a similar fusion of cells has occurred. This line is known 
i*" the primitive streak, and it is grooved along its upper surface. 



' 54 .—Section tiirough Medullary Groove of an Earle Emhrio. 

f. Kpibla.st; d, mesoblast: e, hypoblast; b, neural groove. (Quain.) 


I'v the primitive groove. If sections are now made through the 
I I'lhryonic area across the line of the primitive streak, it will be 
H-rn that on each side of the latter a third layer of cells has 
J' ade it£ appearance between the two previously existing layers, 
khe exacti origin of this middle stratum, which is railed the 
mesoblast, is still a matter of considerable doubt, but it is most 
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probable that it is derived by proliferation of the cells of both the 
epiblast and hypoblast along their line of union, and that origin¬ 
ating in this way they spread out on each side and also forwards, 
separating the two original layers, and thus giving a tri-laminar 
structure to the previously bi-latninar blastoderm. 

' Immediately in front of the primitive streak, and within tlie 
limits of the embryonic Urea, the first rudiment of the embryo 
•rriakes its appearance in the form of a groove, which, since it 
becomes later developed into the nervous system, is called the 
neural groove. This groove, which must be carefully distin¬ 
guished from the primitive groove, is formed during the growth 
of the mesoblast by the proliferation of the cells of the epiblast. 
The proliferation causes the epiblast to become raised up into 
two longitudinally running folds, which enclose between them the 
groove, and are termed the neural or medullary folds. The groove 
is wide posteriorly where it embraces the anterior extremity ol 
the primitive streak, but narrows in front, where the two folds 
which bound it laterally become united with one another to form 
its anterior limit. Meanwhile, the mesoblast has been extending 
forwards, and, as soon as the medullary folds are formed, it in¬ 
sinuates itself into them on each side between the epiblast and 
the hypoblast, so as to form ridges of mesoblast triangular on 
cross-section, lying on each side of the neural groove, and 
separated from one another in the middle line by the union ot 
epiblast and hypoblast at the bottom of this groove. The'-c 
ridges are known as the par-axial mesoblast, in contradistinction 
to the remainder of that layer, which extends as a flattened pialv 
on each side, and is termed the lateral mesoblast. 

The par-axial mesoblast soon becomes divided up into a seriv^ 
of segments by a process of thinning, which occurs at regular 
intervals across it, forming the protovertebral or mesoblastic 
somUes, which in their further development form the vertebral 
column, the muscles of the trunk, and those of the extremities. 
The lateral mesoblast undergoes a different change. By tlie 
effusion of fluid between the cells of which it is composed, it 
becomes separated into two layers, of which the outer, known as 
the somato-pleural layer, adheres to the epiblast, and forms tlic 
connective-tissue structures of the body wall. The inner, known 
as the splanchno-pleural layer, adheres to the hypoblast, and 
forms the muscular and connective tissue of the abdominal and 
thoracic Viscera. The space which separates the two layers is 
the first appearance of the ccelom or body cavity, which sub¬ 
sequently becomes divided into various compartments, and forni- 
the large serous cavities. 

Meanwhile, by a gradual Infolding of the ridges which bound 
the neural groove, the latter has been tfonverted into a closed tube 
—canal—which is at first in contact with the external 
layer of epiblast, but is later separated from it by the growth oi 
processes of the par-axial mesoblast dorsalwards between it and the 
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iirface layer. The neural canal is the rudiment from which the 
iliole of the nervous system, both central and peripheral, is 
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in transverse section, which is called the notochord, or chorda 
dorsalis. This has tjeen produced by a thickening of the hypo¬ 
blast, and becomes separated both from the subjacent hypoblast 
and from the neural canal by the ingrowth of processes of the 
mesoblast. It is the precursor of the vertebral column, 
c Before going further, it may be well to enumerate the various 
tissues, and organs which are developed out of the thr^e primitive 
layers of the embryo. For convenience they may be arranged in 
a tabular form :— 


Epiblast 


Mesoblast 


Hypoblast 


The epidermis and its appendages. 

The nervous system. 

The epithelium of the mouth, nose, anal canal, and vagina. 

The epithelium of the sebaceous giands, sweat glands, and mam¬ 
mary glands. 

t The epithelium of the eye and car. 

^The supporting and connective tissues of the body. 

The vascular and lymphatic system. 

The urinary and generative organs, with the exception of the 
epithelium iining the bladder and urethra and the germin.-il 
cells. 

^The spleen. 

The epithelium of the alimentary canal and of the glands whose 
ducts open into it. 

The epithelium of the thyroid and thymus glands. ( 

The epithelium of the bladder and urethra. 

The cells of the Graafian follicles and seminiferous tubules. 

VThe epithelium of the air-passages. 


Formation of Amnion.—The embryo represented by the neural 
canal, .the notochord and the mesoblastic somites, has up to this, 
been lying on the same level as the general surface of the blasto¬ 
dermic vesicle, but it soon becomes marked off from the latter by 
the development of limiting furrows around it. These furrows are 
produced by a dipping inwards of the somatopleure all round, 
and the various folds thus produced grow in to meet one another 
on the under surface of the embryo. In accordance with the fact 
that the head end of the embryo always anticipates in develop¬ 
ment the other parts, this groove first makes its appearance in 
front of the neural canal (anterior limiting sulcus), and then, as 
the process of enfolding gradually extends to the sides, lateral 
limiting sulci are produced, which at a still later period become 
united behind thb tail end of the embryo by their extension to 
form a posterior limiting sulcus. The completed circumferential 
furrow iziarks out the elongated and somewhat tubular-shaped 
embryo from the surrounding blastoderm, and as during its 
growth the latter, from its greater weight, sinks downwards, the 
part of the somatopleure which bounds the furrow externally 
becomes raised up in the foun of a definite ridge, which appears 
to be reflected upwards from the bottom of the furrow. As the 
grooves deepen they present an appearance as if the somatopleure 
was being tucked in beneath the embryo— i^., on it^ ventral 
aspect—and as they approach one another they cause a portion of 
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the Keneral cavity of the blastodermic vesicle to be enclosed in 
this ^sition. As we have already seen, the cavity of the blasto- 



l.-,,; jf,, _ Diackammatic Sectkin 
T itHOUGii Ovum, showing the 
Neurai. Canal ano Noto- 
CIIORH, AND ALSO THE DIVISION 
(IE THE MhSOBLAST INTO ITS 
Outer Somato-ulkural, and 
1 n\KR SpLANCIINO - PLEURAL 
I.AYEKS. 



I’ll.. s(S.— A Later Stage than 
Fig. 57. 

I'lic limilinft ridges are meeting above 
the l»ck of the embryo. 



Fig. 57,—Diagram to show Com¬ 
mencement OK Formation ok 
THE Amnion. 


Tlic somatoplciirc is raised up on 
e.acli side of the emliryo in the 
form of iimiling ridges 



t'lG, 5 q._Completh Formation ok 
Amnion and Chorion. 

The '-nnion is the sm.all sac on (lie 
dorsal aspect of the embryo, and 
the chorion is the large outer sac. 


dermic ve^cle is lined internally with hypoblast, and the portion 
of it whic^ is in this way separated off forms the primitive 
alimentary canal. This consists of an anterior fore gut, which 
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terminates blindly beneath the head end of the embryo, and is 
bounded by the anterior limiting sulcus; of a posterior hind gut, 
which also terminates blindly in the tail end of the embryo, aiui 
is bounded by the posterior limiting sulcus; and of a middle 
portion—the mid gut—which communicates by means of a wide 
aperture with the remaining portion of the blastodermic vesicle, 
lo this extra-embryonic”part of the blastodermic vesicle the 
naine of yolk sac is applied. By the gradual deepening of tin- 
limiting sulci, the foramen, through which the sac is at first 
continuous with the mid gut, becomes narrower, and is finally 
converted into a narrow canal—the vitelline duct. 

Meanwhile, the ridges of somatopleiire, formed by the sinkiii),' 
in of the etnbry^o towards the blastodermic cavity, have been 
increasing in height, and have begun to grow dorsalwards over 
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the embryo. The ridge which is in front of the head end of the 
embryo is at first most marked, and from there grows back as a 
covering over its dorsum, to meet with the lateral and posterior 
portions of the ridge, which grow over in a similar manner, 
though at a somewhat later date. The free edges of the several 
folds for a time bound a circular foramen over the centre'of thu 
embryo, but finally meet with one another, and having com¬ 
pletely^ fused, become divided into two distinct membranes by tlu- 
recession of the outer from the inner layer. The external mem¬ 
brane, composed of an outer layer of epiblast and an ipner layi ' 
of niesoblast, is continuous with the general somato-pleural wall 
of the blastoderm, and is called the cliorion. The inner lamina, 
coniposed of an outer layer of mesoblast and an inner layer uf 
epiblast, is called the amnion, and surrounds a space over the 
dorsal region of the embryo, called the amniotic cavity. This 
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cavity is at first small, in comparison with the cavity of the 
cliorion, in which it is contained; but as the yolk sac atrophies, 
ihc amniotic cavity increases in size by the accumulation of fluid 
«ithin it, and comes to occupy the whole of the chorionic cavity, 
and the amniotic and chorionic membranes come into contact 
with one another. This distension of the amniotic cavity is, 
liovvever, not completed till a much later date. The fluid which 
it contains is called the liquor amnii, and will be described 
Mihsequently. 

The Early Nutrition of the Foetus.—It is in connection with the 
yolk sac that the first evidence of a foetal circulation is manifested. 
I 'rior to its formation, the ovum is nourished by direct absorption 
from the uterine decidua, in which it is embedded, probably partly 
throiifrh the agency of structureless villi, which are formed upon 
the zona pelliicida. In many animals also the ovum during its 
passage through the Fallopian tubes becomes .surrounded by an 
albuminous envelope, derived from the secretion of the cells lining 
the tubes, and this contributes to its nourishment. 

I'itilliiic Cimiliitwii. —I'luring the changes which have resulted 
111 the formation of the yolk .sac, a simple heart has become 
ile\eloped in the splanchno-pleural mesoblast beneath the head 
cud of, the embryo, in the form of two tubes, which meet with 
one another in the middle line, and fuse so as to form a single 
canal, the long axis of which is directed cintero-posteriorly. From 
the cephalic extremity of this tube, a single arterial trunk p.i.sses 
fill wards for a .short distance, and bifurcates in the region of the 
lirst visceral arch into two branches, which pass backwards along 
the side of the fore gut, and on reaching the dorsum of the 
cinhryo turn downwards towards its posterior extremity, con- 
‘■tituting what are termed the primitive aorta'. From these 
trunks, lateral branches are given off to the yolk sac, and anas¬ 
tomose on its surface, so as to form a complete circle around its 
upper part. From this ring, or sinus tenninalis, as it has been 
> ailed by His, numerous smaller twigs pass on to the surface of 
the sac, and break up into capillaries, from which the blood is 
'■‘gain collected into two large venous channels the vitelline 
wins. These latter pour their blood into the posterior extremity 
uf the tubular heart. As soon as the heart makes its appearance 
It IS seen to be actively contracting and to l)e driving blood along 
the arteries to the yolk stic. The blood absorbs nourishment 
It "in the rich albuminous fluid contained within the latter, and 
' "nveys it back along the veins to the heart. This primitive 

rvulation is a very temporary and unimportant provision in 
' tuninalia, and is soon replaced by the secondary, or placental, 

' u' Illation. 

formation of the Allantois.-’-As soon as the chorion is formed, villi, 

_’ich are at first non-vascular, develop over the greater part of 
Us surface h.y the rapid proliferation of the epiblastic cells which 
‘orni its outer layer and which project into little depressions of 

6 
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the uterine mucous membrane lying between the uterine glands 
Probably these villi are able to absorb directly some nourishmenl 
from the uterine lymphatics. As soon as the allantois become; 
developed, however, the. chorion and its villi become altered 
The allantois is primarily formed as a hypoblastic diverticuhim 
irom the ventral surface of the hind gut of the embryo, and pro 
jects outwards into the space of the chorionic cavity, which is 
unoccupied by the amnion and the yolk sac. It^ugcjion is two¬ 
fold first to form the urinary bladder, and, secondly, to aid In the 
formation of the placenta. It is with the latter function that we 
are at present principally concerned. 

The outer surface of the hypwblastic sac is covered with a layer 



Kio. 6i.—D iagram to show the 
Formation of the Allantois 
AS A Diverticulum from the 
Hind Gut of the Embryo. 

The solid column represents the 
mesoblastic stalk, which extends 
to the inner surface of the 
chorion. The amnion is also 
shown on the dorsum of the 
embryo. 



Fig. 62.—a Later Stage than 
Fig. 61. 


The amnion has enlarged, and is 
now almost co-extensive with the 
chorion. In consequence of the 
closing in of the limiting sulci 
the allantoic diverticulum hs.s 
become' oblique. The vitelline 
duct and the yolk-sac are also 
represented. 


of splanchno-pleural mesoblast, which in man and in most 
mammalia gradually outstrips in growth the hypoblast, and 
forms the greater part of the structure. It rapidly extends 
in the farm of a solid stalk till it reaches the deep surface of 
the chorion, to which it conveys bloodvessels which have passed 
into it on each side from the primitive aortx. These vessels, 
which are termed the umbilical arteries, at once bre^ up into 
numerous branches, and the latter are distributed to the chorionic 
villi. According to many observers, however, the allantois 
appears at such an early date in the human embryo that its 
mesoblast is never separated from the mesoblast of ,the chorion, 
owing to the late development of the posterior amniotic fold. 


THE DECWUJE 


The place where the allantoic stalk first' abuts against the 
chorion corres^nds to the fiiture atuation of the placenta, and 
over this region the villi become very much enlarged, and side 
branches develop on the main stems, to each of which arterial 
twigs are given off. This region is consequently known as th^ 
chorion ffondosum, to distinguish it from the remainder of the 
chorionic surface, which is called the«chorion laeve. Over the 
latter area, the villi soon cease to grow and in part atropjjiy, 
though occasionally some of them increase in size, and establish 
a Arm union with the uterine mucous membrane. 


THE DECIDUA 

The term decidua is applied to the greatly hypertrophied 
mucous membrane of the uterus during pregnancy, owing to the 



1^0. 63.—Implantation of Ovum on the Decidua. 

I. Ovum; 2, uterine epithelium; 3. connective-tissue cells of decidua; 
4 > upillary vessels; 5, large clear cells of ovum. Observe the way in 
which the ovum has sunk through the epitheliuih and come in contact 
with the underlying connective tissue. (GraCspee.) 

fact that it is exfoliated along with the foetal membranes at the 
close of gestation. 

Mammalia have been divided into two main classes, non- 
' r h &nd deciduate, according to the method of attachment 
pi the placenta to the u^rine wall. In the former class, which 
include {uminants, the placenta is represented by isolated groups 
ui chmionic,villi which have only a loose attachment to the mucous 
membrane of the uterus, and, consequently, during the expulsion 
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of the contents of that cavity they can become detached without 
any exfoliation of the mucous membrane taking place. In the 
latter class, the union of the chorionic villi with the uterine 
mucous membrane is much mote intimate, so that when separa 
tion occurs a part of the membrane comes awapr with the foetal 
structures and forms an essential part of the entire placenta. I n 
fact, the separation takes place not between the foetal placenta and 


Point of orieiii of 
decidua renexa 


Chorion 



^ Lower part of 
uterine cavity 

Os internum 


--Cervical canal 


Os externum 


Fig. 64.—Utekus u-ith Ovum at the Thihu Month of Pkegnancv. 
Sagittal Section. (Bumm.) 


the uterine wall, but through the mucous membrane itself. In the 
human female the separation is still more extensive, since the 
superficial part of the whole lining membrane of the uterus, in 
addition to the placental part, is expelled. 

The decidua receives different name^ according to its relation 
to the ovum. The latter, after its expulsion from the Graafian 
follicle, is received upon the ovarian fimbria, and is wafted by the 
cilia of the cells covering the fimbria, into the Fallopian tube. 
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Having traversed the Fallopian canal, it reaches the uterus and 
Incomes embedded in the softened and hypertrophied mucous 
lining, to the whole of which the term decidua vera is applied, 
riie latter becomes raised up all around the ovum, and gradually 
^'rows over it so as to separate it from the general cavity of the 
uterus. That part of the decidua vera with which the ovum 
first comes in contact is later called tha decidua serotina, in con¬ 
sequence of the further changes which take place in it, and which 
result ultimately in the formation of the placenta. The part 
which becomes reflected over the ovum is called the decidua 
tellexa, and, as already stated, it separates the ovum from the 
general cavity of the uterus, which is lined by decidua vera. In 
each of these portions, important changes occur at the onset of 
pregnancy, and these must now be studied. 

Decidua Vers.—From the commencement of pregnancy, a rapid 
hypertrophic change supervenes in the mucous lining of tlie entire 
uterus, and the former continues to increase till at the fifth month 
it has attained a depth of nearly half a centimetre, or about ten 
times its original thickness. The uterine glands, which are at 
first simple tubes of nearly equal calibre throughout, become 
greatly elongated and enormously dilated in their deeper parts, 
and aumerous lateral outgrowths spring from them. Their 
inoiiths become dilated into funnel-shaped openings, which appear 
as little pits on the surface, but no increase in size of the lumen 
is found in the glands in the part immediately subjacent to the 
surface, and they here appear as elongated parallel tubes, separated 
by a considerable amount of intervening tissue, in which numbers 
ol large cells, called decidual cells, are found. These cells vary 
m form and possess large rounded nuclei. They are connected 
lo one another by cellular processes, and occasionally become 
•‘ggregated into large clumps. Some difference of opinion exists 
regarding their origin, and by many writers they are stated to be 
migrated leucocytes. According to Webster,* however, there is 
no doubt that they are derived by hypertrophy and proliferation 
from the normally existing cells of the part. Their presence, 
together with the increased connective tissue, causes the more 
superficial portion of the decidua to be firm and compact as 
compared with the deeper part, and it is consequently termed 
the stratum compactum. • ' 

In'the deeper parts, where the glands undergo great dilatation, 
tliere is but little hyperplasia of the supporting tissue„and, when 
'-ections are made through it, it is seen that the glands no longer 
pursue a straight course, but have become flattened out, often 
with their long axis parallel to the surface, and present the 
•'Pl^rance of a networlc of intercommunicating spaces separated 
oy intervening ^pta. Te this part, the term stratum spongiosum 
Applied, and it is through it that the decidua becomes separated 

t 

* Webster, J. C., ‘Human Placentalion,' 1901, p 18 
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during labour. The blind extremities of the glands, which are 
in contact with the muscular coat of the uterus, and which 
do not share m the general dilatation, are left behind and proh- 

Mouth of 
gland 
tiEpithelium 



Stratum 

'*|>ongiob(tii' 


Mu'K.le ^ 
(ibreii 


- 

Fig. 65.-VBRIICAL Section through Decidua Vera at end oe Third 
Month of Pregnancy, (Uumm.) 

abl 


)W perform the function of repairing the glandular system 
Id the surface epithelium of the uterus during the puerperium. 
The epithelium which lines the free surface of the mucous 
membrane, as well as that contained within the gUnds, early loses 
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its ciliae and becomes of a low columnar or cubical type. Later, it 
is found in many places to have disappeared or to persist as an 
extremely flattened layer, especially in the spaces of the stratum 
spongiosum. 

The vessels of the stratum compactum show in many places an 
enormous capillary dilatation, small sinuses being formed wine’ll 
communicate directly with the veins atyl arteries passing through 
the outer layer. These sinuses are lined by a single endothelial 
layer. No special vascular change occurs elsewhere. 

From the end of the fifth month onwards retrogressive changes 
commence in the decidua vera, and at the end of pregnancy it has 
again been reduced to a thickness of only two millimetres. The 
compact layer almost entirely disappears, becoming flattened out 
into a number of thin lamella: of fibrous tissue in which no 
t'landular structure can be recognised. The mouths of the glands 
also cease to be visible, but in the stratum spongiosum the dilated 
spaces still appear as fissures in the mucous membrane separated 
hy strands of connective tissue, which have in many places broken 
down. The capillary sinuses of the compact layer still persist, but 
ha\e become smaller. This general .atrophy of the decidua vera 
111 the later months of pregnancy must be attributed to the 
('(Teci(> of the pressure of the growing ovum upon it. 

Decidua Beflexa.—The decidua rellexa has been sttited to be 
forineJ by a reflection of the mucous membrane across the ovum 
in such a manner as to completely enciipside it. That this is the 
uise is proved by the examination of some early specimens, 
especially one recorded by Peters,''' in which the ovum w.as only 
.diout si.x days old, and in which the process of infolding w.'is not 
' onipletc, and also by the fact that the decidua rellexa closely 
I orresponds in structure with the decidua vera. The exact mode 
of rellection of the decidua is, however, doubtful, and it now 
appears probable that the infolding process is more the result of 
the ovum sinking into the decidua than of the decidua growing 
over the ovum. ' In the early months of pregnancy, glands are 
seen opening on both surfaces of the decidua rellexa, and a 
dillcrentiation into stratum compactum .and stratum spongiosum 
IS well seen in those parts, which lie closest to the uterine wall. 
Decidual cells and capillary sinuses are also present. As the 
ovum enlarges, the true cavity of the uterua liecomes diminished 
111 capacity, and, except in thv, region of the cervix, has entirely 
disappeared after the third month, owing to the decidua reflexa 
coming into close contact with the decidua vera. ’ Degenera 
tive changes then occur in the former, as the result of the 
pressure to which it is subjected, and it finally becomes reduced 
lo a Very thin membrane, which is even in some places deficient, 
‘'O that the amnion an^ chorion come directly into relation with 
the de(;jdua vera. 

• 

* Peters, * Ueber d. Einbettung d. menschl. Eics.,' Wicn, 1899. 
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Decidua Serotina.—In the decidua serotina, the early changci 
lead, as elsewhere, to a separation into a stratum compactum anc. 
a stratum spongiosum. The glands in the latter become com 
pletely ilattened out, and their epithelium disappears, except in 
a narrow basal zone attached to the muscular coat. In tlu 
SVratum compactum, the glands entirely disappear at an earl)' 


r 

12 3 242 41 



Fig. C6.—Suction showing Chorionic Villi extending into Decidua 
Serotina. 

1, Gland; 2, capillaries of serotina; j, syncytial processes in a matern.il 
capillary; 4, syncytium; 5, chorionic \illi with syncytium; 0, capil 
laries of villi. (Humm.) 

date, and alter the sixth week none of the covering layer of 
epithelial cells can be demonstrated. It is through the zone of 
flattened out gland spaces that separation of the placenta takes 
place, while in connection with the more superficial parts very 
important changes occur, which will be djscussed immediately in 
connection with the placenta, of which they form a part. 
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THE PLACENTA 


The placenta at term is an excessively vascular slructurc of 
an irregular oval or discoid shape, composed partly of altered 
uterine mucous membrane fplafp-ntautarina^ and partly of highly 
cli-vcloped chorionic villi f nlarftnta top-tfl lirf. Its diameter is from six 
to eight inches. It is usually thickest in the centre, where it attains 
a depth of a little over one inch, and thins out towards the edges, 
to which are attached the amnion and chorion, together with the 
remains of the uterine decidua. In some cases, however, it is of 
alinost equal thickness throughout its whole extent. In weight it 
\tiries from one to one and a half pounds. It is most fre(|uenlly 
sitii.atcd in the region of the fundus of the uterus, usually to one 
side of the middle line, and occasionally covers over the ristium 
mtvrniini of one of the Fallopian tubes. The surface, which is 
turned towards the fietus, is smooth and covered by amnion, 
under which can be seen ramifying large branches of the umbilical 
arteries and vein, of which the former .lie superficially and cover 
over the latter. The uterine surface, on the contrary, is irregular, 
and presents a number of lobular projections or cotyledons 
s('i)artlted from one another by shallow intervening furrows. The 
cotyledons correspond to groups of chorionic villi, as will be 
more fully appreciated when the method of development and the 
microscopical structure of the' organ have been studied. 

I'lie chorionic membrane in the early stages of its existence is 
' ov’cred almost uniformly with small villi, which project into pits 
m the decidua serotina and decidua reflexa between the openings 
"I the uterine glands. At first, there is no mesoblast within the 
'idi. They are, in fact, formed entirely by the proliferation of 
ihf cells which form the outer epiblastic portion of the chorion. 

1 o these cells Hubrecht has given the name ‘ ttgahay^st,'' since 
they .appear to ex^rt upon the decidua some absorptive influence, 
which enables them to form the depressions in which they are 
id.aced. As soon as the allantois with its arteries has reached 


the deep surface of the chorion, a branch of the umbilical artery 
't; given to each villus, in which it breaks up into capillaries. 
1 roin the villi, the blood is again collected by small veins, which 
'lie tributary to the umbilical vein. As eariy as the third week 
]t is'noticed that the villi in relation to the decidua serotina are 
I'Jiger than those which cover the remainder of the chorion. 
1 he latter at first are related to the reflexa in a manner similar 


In what is found in the serotina, and are bathed with maternal 
blood contained in the dilated capillaries of the stratum compac- 
timi: but, after the sixth week, they show signs of degeneration, 
'^'ttl at a later date arc found to be almost entirely atrophied. 


fliibrechtf ‘Die t’hyloeenese d. Amnions und d Hcdeulung d. Tropho- 

I'll'.lS.’ 
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while the chorion has become directly united to the thinned out 
reflexa. 

In the placental region, on the contrary, the villi become much 
enlarged, and from all sides of the main stem small vascularized 
branches bud off, so that very complex villous processes are 
[ftoduced. The main stem is embedded in the uterine mucous 
membrane, and so also ^re some of the lateral offshoots, but 
many of the latter hang free in a space intervening between them¬ 
selves and the decidua. This space is supposed to contain 
maternal blood, and to form a series of intercommunicating blood 
sinuses. Each villus is now composed of a central stalk con¬ 
taining bloodvessels embedded in a gelatinous connective tissue 
derived from the chorionic mesoblast, and is covered by a double 
layer of epithelial cells, both of which are derived from tlie 
driginal mesoblast. The innermost of these two layers, that 
which lies next the mesoblastic stalk (endochorion), is composed 
of a single layer of clearly differentiated cells, round or cubical in 
form, and containing well - developed nuclei. It is known as 
^Bghans'-.layer, after the name of the authority who first 
described it. The cells which form it do not stain well with the 
ordinary aniline dyes. In the outer layer no division into indi¬ 
vidual cells can be made out, because the cells have run together 
into plasmodial masses of granular protoplasm, which contain, 
arranged irregularly within them, numerous deeply-staining 
nuclei. This layer was originally supposed to be maternal in 
origin, and to represent the epithelial covering of the uterine 
mucous membrane, but it is now definitely proved that such a 
covering entirely disappears at a very early date, and most 
authorities are agreed that the origin of the syncytium, as the 
layer is called on account of its characteristics, is as above stated. 
It is the syncytium which forms the primitive villi, and to which 
the term ‘ trophoblast' is given. As the cells which form it pro¬ 
liferate, the villi project into the decidua, and, causing an absorp¬ 
tion of that structure, they come in contact with the blood sinuses 
of the stratum compactum. Vacuolation followed by absorption 
then occurs in the cells of the trophoblast, so as to form spaces 
between the different branches of the villi, and it is these spaces 
which become filled up with blood and constitute an extension of 
the maternal sinuses, while at the same time the deeper layers of 
the trophoblast assume syncytial characters. 

The exact mode in which these spaces become dilated with 
maternal blood is still a matter of doubt. Many authorities 
believe that the trophoblast is capable of absorbing the endo 
thelial walls of the capillaries as well as the tissue of the uterine 
decidua, and that blood becomes effused into the spaces by the 
direct rupture of the capillary walls. If appears, however, more 
probable that the capillary sinuses themselves dilate pfiri passu 
with the disappearance of the trophoblast, and tlvjs come to 
occupy the intervillous spaces. If this is the case, a layer of 
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vascular endothelium lining the capillary walls should be found- 
on the surface of the syncytium separating the fcetal tissues from 
tlie blood of the mother, and although this has not been con¬ 
clusively demonstrated, there is some evidence of its existence at 
an early date. Such a layer of cells from its extreme tenui^ 
may re^ily become atrophied later on as a result of the pressure 
to which it, in common with the other parts of the uterine mucous 


A B 
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Fig. 67.— Chorionic Villi op a Five Weeks'-Olij Ovum 
A, I.ungitudinal section; B, cross-section. 1, I^anghans’ layer; 2, syncy- 
tium; 3, syncytial outgrowth ; 4. foetal capillary; 5, stroma of villus. 
fBumm.) 


membrane, becomes subjected from the growth of the fretus and 
the intermittent contractions of the uterus itself. It is also quite 
credible that, atypically, rupture of capillaries may occur in conse¬ 
quence of the extremejy rapid dilatation which they undergo, 

and that in some places a genuine extravasation of blood may 
‘ake pli»^ t' 6 J 

If the deeper parts of the decidua serotina are studied 



91 OBSTETRICAL ASATOUY-MATERSAL AND OVULAR 

subsequent to the formation of the sinuses, numerous spirally 
twisted arteries are found traversing the stratum spongiosum 
and opening into the blood spaces. Intervening between these, 
as they lie in the stratum compactum, there are a large 
number of so-called giant cells. It is probable that these giant 
cells are really the extremities of foetal villi cut transversely. 
They are specially abundant in the later months of pregnancy, 
and are supposed to obstruct the flow of blood in the smaller 
venules just before labour. As the arteries pass through the 
stratum compactum just before they communicate with the blood 
sinuses, they lose their distinctive arterial characters and come 
to resemble veins. The blood which flows in through these 



Flfl. (i8 .—DiAC.KAMMATIC liEI'KK.SliNTATlON OK I’OKTION OK PLACENTA 

(Bumm.) 

I, Muscular coat of uterus; 2, maternal arteries: <3, maternal veins, 
4, decidua; 5, mouth of artery ; 6, inter-villous space. 


efferent channels traverses the space between the chorion and 
decidua, flowing in a slow continuous stream which bathes the 
chorionic Villi, and emerges by small afferent vessels which open 
into veins contained in the stratum spongiosum. Around' tlu' 
circumference of the placenta, the sinuses communicate freely 
with one another by means of a circumferential marginal sinus. 
Ail of the spaces, including this marginal sinus, can be injected 
through the maternal bloodvessels, but there is in no place any 
direct communication between the foetal and matemaf blood 
systems. The foetal blood is separated fivm that of the mother by 
(i) the syncytium, (2) Langhans’ layer, (3) chorionic connective 
tissue, (4) endothelium of foetal capillaries. v 

In the foregoing description of the placental structure it has 
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been stated that in the latter half of pregnancy the chorionic villi 
lloat in the maternal blood, and are in direct contact with it, with¬ 
out the interposition of any decidual tissue, and this is the generally 
received view. It is, however, only right to state that some 
w riters adhere to the opinion that the spiral arteries really ter¬ 
minate in dilated capillaries in the stratum spongiosum, and tliKt 
intervening between them and the vill!, a layer of decidual tissue 
exists which is credited with a glandular function. This layer is, 
in fact, supposed to exercise a selective absorptive power upon the 
(Dtistituents of the maternal blood, and to secrete, in the form 



l'i(.. 69 -Diackammatic Section thkouuh Uterine Wall and 
Placenta. 


I tcrine artery opening into inter-villous space; 2, 3, mouth of vein; 
4 . muscular wall of uterus; 5, decidual septa; 6, decidua; 7, decidua 
'■era; 8, sub-chorionic decidua; 9, inter-villous spaces ; 10, foetal villus; 
I I, chorion and amnion ; 12, umbilical cord. The relations of the firtai 
villi to the maternal blood bath are well shown, Ubserve also the dilated 
maternal veins. (Humm.) 

^f lymph, the materials which it has taken up around the villi, 
mto.whose bloodvessels it is absorbed. Whatever is the exact 
I'lode, however, in which nutritive material is transferred from 
'he mother to the ovum, there is no doubt about the important 
I'jirt which the placenta, as a whole, plays in the process, and 
■'I'otit its power of selecting one substance and rejecting another, 
■i'. cording to the requirements of the fuitus at different periods. 

tik PlofAtUa -—The placenta acts as the organ of 
respiration, nutrition, and excretion to the growing foetus. Venous 
' ood is coQveved to the chorionic villi by means of the umbilical 
rrteries, and then absorbs oxygen from the maternal blood, while 
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at the same time, either by a process of diffusion or by means 
of the selective activity of the cells covering the villus, carbon 
dioxide gas is conveyed to the maternal circulation. The actual 
amount of gaseous exchange is not very great, and, consequently, 
very little difference of colour can be noted between the blood in 
tfle umbilical vein and arteries, but oxyhacmoglobin is more easily 
detected by the spectroscope in the blood in the former of these 
vessels. That the placenta does carry out the function of oxygena¬ 
tion is proved, if in no other way, by the fact that if the cord be 
compressed during labour and the circulation in its vessels inter- 
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I'lG. 70.—I’LACENTA AT FULL ThrM, SHOWING SUPERFICIAL DiSTRIDUTION 
OF Hloodvessels. (Minot.) 


rupted, as frequently occurs in breech presentations, attempts at 
respiration by the lungs are almost immediately made, due to 
stimulation^ of the respiratory centre in the medulla by the 
increasing venosity of the blood. A similar stimulus aids in 
bringing about the first respiration after birth in normal cases, 
even before the cord is cut, owing to the arrest of the maternal 
circulation in the placenta brought about by the uterine Contrac¬ 
tions. Not only can oxygen and carbon,dioxide gas pass througli 
the placenta, but also such substances as alcohol—as has been 
proved by experiments on animals—and chloroform In some 
cases in which the latter is used as an anaesthetic during labour. 
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the smell of chloroform can be detected in the breath of the child 
for some hours after delivery. 

In addition to its respiratory function, the placenta also permits 
the passage of a large amount of the waste materials derived 
fiom the proteid metabolism of the fo'tus, and of which iir^a 
probably forms the greatest part, and also enables nutritive 
material to pass from the maternal b/bod to that of the foitus. 
In this latter function it exhibits considerable power of selection, 
and it is now almost certain that the quantity and quality of the 
dilTerent materials absorbed vary in accordance with the rerpiire- 
ments of the fcEtus at different periods. Thus, during the later 
iiKjntlis of pregnancy a considerable storage of iron accumulates 
witliin the fu'tus, and serves as a reserve for the future formation 
of limmoglobin. During the same period a relatively large 
.inunint of potassium and calcium salts pass from the mother 
to the fo.'tus, as has been proved by analyses of hetal tissues 
at different months. The potassium and calcium salts are 
c\ idently required for the great muscular and skeletal develop- 
inent wliich is going on during the later months of pregnancy. 
1 hat the passage of materials does not merely depend upon tlieir 
‘'oluliility, is shown by the fact that there is a larger perccntiige of 
itlucosf in tlie blood of the mother than in that of the child. 

.\nalysis of the placenta shows that four-fifths of it is composed 
iit vvater, and that it contains, in addition to the salts and albu¬ 
minous materials within it, a comparatively large amount of 
glycogen. This latter fact has caused a glycogenic function to 
he attributed to it. 

In addition to the above functions, the placenta must in some 
"ays act as a protection to the foetus, by arresting the passage 
of niicrobic and toxic substances. The protective power is not 
highly developed, however, and may be easily broken down, as is 
shown by the transmission of the infective agent of syphilis and 
of the germs of tlje various zymotic diseases from which the 
mother may suffer during pregnancy. Possibly such germs are 
omried across by leucocytes, which are supposed to have the 
power of migrating from the maternal blood to that of the hetiis, 
on account of their being found in greater numliers in the blood 
of the umbilical vein than in that of the arterie.^. 

Recently, it has been stated by Bouchard that the placenta 
inrnislles an internal secretion formed within the cells of the 
sincytium, and which has a specific galactagoi^ue poArer. He 
•ns isolated a substance which he terms chorionine, from the 
jmce of fresh placenta-, and states that he has observed favour¬ 
able results from its administration in patients who were suffer- 
"g from defective mammary secretion. His results are not 
‘'iiprobable, but require confirmation. 
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THE UMBILICAL CORD 

The umbilical cord constitutes the bond of union between the 
fcctus and the placenta, extending from the umbilicus of the former 
tp the centre of the amniotic sur&ce of the latter. Its length 
is usually about twenty Inches, but it varies within wide limits, 
having been found as short as five inches and as long as five feet. 
In cases of congenital absence of the anterior abdominal wall in¬ 
deed, due to defective closing in of the primitive limiting sulci, the 
fcctus may be directly united to the placenta and the cord com¬ 
pletely absent. In the early stages of gestation, the cord is short, 
and the foetus then appears to be suspended by it within the 
amniotic fluid, but as the amnion enlarges the cord becomes 
loiter and lies in folds within the amniotic cavity. 

The cord usually presents a series of spiral twists from left tn 



Fig. 71.—Umdilical Cord, showing Vessels 

A., Umbilical arteries coiling spirally around the umbilical vein: B, section 
through cord, showing the arteries at the sides of the vein and a vaivni.ir 
fold in the vein. (Tarnier and Chantieuil.) 

right, which have been attributed by some authors to rotation of 
the foetus itt nttro. Such an explanation is, however, inadequate, 
as it fails to show why rotation should always take place in the 
same direction. Apart from undoubted cases of axial rotation, 
which not infrequently occur, and usually cause the death of the 
foetus by obliteration of the lumen of the umbilical vessels, it is 
probable that the twist is only a surface marking produced 'by the 
course ofi the arteries Within the cord. Small hemia-like projec¬ 
tions are also very frequently seen on the surface of the cord, and 
are caused either by hypertrophy of the connective tissue in 
places, or by local dilatations of the vein. Occasionally, even 
true knots are found. When these are formed during expulsion 
of the fcEtus no diminution of the calibre of the cord is found at 
the place where they exist, but if they occur at an earlier date 
they usually give rise to marked indentations of the cord, the 
result of pressure atrophy of its connective tissue. In some 
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cases, they may, indeed, become so tight as to arrest circulation 
within the umbilical vessels and to bring about the death of the 
lii'tus, while if any part of the foetus lies within the knot strangula¬ 
tion of it may result. 

The cord is surrounded superficially by a covering of aninioij, 
which blends in the region of the umbilicus with the skin of the 
abdominal wall, and on reaching the placenta spreads out on its 
deep surface over the umbilical bloodvessels. It is by the 
•gradual deepening of the limiting sulci and consequent closing in 
of the line of reflection of the amnion on the ventral surface of 
the embryo that the various structures which form the cord are 
brought together. The constituents are the two umbilical arteries, 
the umbilical vein, and the remnants of the vitelline and allantoic 
ducts, all of which are bound together by a gelatinous connec- 
I ive tissue known as the Whartonian jelly, and which lies enclosed 
witliin the amniotic sheath. 

The umbilical art<;ries arise in the pelvis of the fu-tus from the 
trunks of the internal iliac arteries, and passing upwards on the 
posterior aspect of the anterior abdominal wall, enter the cord at 
the umbilicus. They present within the cord a spiral twist Tom 
left to right, corresponding to that which has been already noticed 
in conAction with the cord itself, and lie superficially surrounding 
tlie vein. Their twisted course probably serves to check the 
pulsation of the blood-stream before they reach the villi. Just 
liefurc reaching the placenta, the arteries are freciuently connected 
by a transverse communicating branch. On the placenta itself, 
they break up into numerous branches which lie superficial to 
the veins and are distributed freely to the chorionic villi. The 
arteries have a thick muscular wall and a well-marked power of 
contraction. 

The umbilical vein is single. At first, two veins exist, but at 
a very early date in pregnancy the two become fused within the 
cord into a single ti^nk, which enters the abdomeu of the fictus 
and passes upwards in the falciform ligament of the liver. It 
occupies a central position within the cord and is devoid of com¬ 
plete valves. 

In the earlier months of pregnancy, the remains of the vitelline 
and allantoic ducts can usually be demonstrated within the cord 
a'' columns of epithelial cells, and accompanying the former may 
he sedh small vitelline bloodvessels. At term, however, these 
Structures have almost entirely disappeared, though whefl sections 
are made traces of their presence may be found here and there in 
the form of small islets of epithelial cells. Occasionally, even the 
jnnbilical.vesicle or yolk sac may be found as a minute sac lying 
between the amnion and the chorion near the margin of the 
placenta. 

The jelly of Wharton, which serves to bind together the 
toregoing structures, is chiefly composed of stellate cells which 
are covered with branching and anastomosing processes. Con- 

7 
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nective-tissue strands and elastic fibres can also be demonstrate il 
within it. The amnion is closely adherent to its substance. 

THE LIQUOR AMNII 

The liquor amnii is alkaline in reaction and has a specific 
gravity of from 1007 to loii. In quantity, it averages about 
three pints, but wide variations exist. It is at first clear and 
transparent, but towards the end of pregnancy it becomes darker 
in colour and somewhat turbid. On analysis, it is found to contain 
about 97 per cent, of water, together with traces of albumin, 
grape-sugar, urea, and various salts of potassium, sodium, 
calcium, magnesium, and ammonium. Traces of albumoses 
and peptones have also been detected. Floating within it, arc 
found lanugo hairs and desquamated epithelium from the fo tal 
epidermis. 

The exact origin of the liquor amnii is still a matter of doubt. 
At different times it has been supposed to be derived from the 
mother alone and from the foetus alone. Probably, however, it 
is really derived from both maternal and foetal sources, though 
without doubt the greater part of it is formed by transudation 
from the vascular system of the mother. Drugs given to the 
mother (r.g., potassium iodide) can often be detected subsequently 
in the fluid. The presence of urea seems to point to its receiving 
the secretion of the foetal kidneys; but that this is an accidentiil 
rather than an essential occurrence as far as the fluid itself i.*! 
concerned is proved by the fact that the liquor amnii is not neces¬ 
sarily, or indeed often, deficient in cases in which the ureters or 
urethra are imperforate. Those authorities who believe that tlio 
fluid is entirely foetal in origin hold that it is exuded early in 
pregnancy from a system of capillary vessels on the fmtal side of 
the placenta—the vasa propria of Jungbluth, and point out thai 
the persistence of these capillaries is associated with hydramnio'-. 
Their statements, however, lack sufficient evidence, though it i.‘- 
extremely probable that a small, amount of the fluid is derivtnl 
from this capillary plexus, and also from the vessels in the umbi 
lical cord itself. 

The functions of the amniotic fluid are important both during 
gestation and during labour. Being a had conductor of {leat, n 
serves djiring pregnancy to maintain an equable temperatuu' 
around the foetus, and at the same time its presence diminishes 
the transmission of shocks and allows room for the foetal mo\<- 
ments. Possibly, it exerts a slight nutritive function, and many 
believe that it is swallowed by the foetus during the later montl s 
of pregnancy in lar^e quantities. During labour, it acts as a fluni 
dilator of the cervix, and prevents the contracting uterus from 
exerting injurious pressure upon the child. 
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THE PHYSIOLOGY 01' THE I'fETUS 


The Ciiculatoiy System. — During its development, the foetus 
losses through at least three distinct stages as reg.irds its method 
of obtaining nutrition: {a) A primary stage, during vvliicli it 
directly absorbs nourishment from the albuminous envelope 
Mirrounding it, and, according to some authorities, from the 
uterine wall by means of primitive villi formed upon the zona 
IK'Ilucida; {b) a secondary stage, in which the vitelline circula- 
lion is established and the contents of the yolk sac are thereby 
utili/.ed; (c) a tertiary stage, subsequent to the formation of.the 
placenta, and during which, that structure enables the fu;tus to 
derive its food-supply from the maternal blood. 

In order that the nourishment obtained in this last method 


"'ny be expended to the greatest advantage of the foetus, several 
important structural differences are present in its vascular system, 
a'' compared with those found in extra-uterine life. The course 
of the blood, as determined by these structures, prevents any 
la tinite separation into systemic and pulmonary systems, and 
'■ads to a considerable mixture of venous and arterial blood. 


I Ijese modifications may be dealt with seriatim 
, fhe foramen ovale is a wide aperture, which exists in the 
mterauricular septum, and brings the two auricles into communi- 
' <uion wifh one another. It is somewhat valvular in character, 
■md permits blood to flowirom the right to the left side, but not 
the opp^ite direction. Towards full term, it diminishes some- 
^^'hat in si^ Leading down from its anterior margin to the 
inferior vena cava is a small fold of endocardium, called the 
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Eustachiai> valve, which directs the blood entering the auricle 
through the inferior vena cava towards the foramen. 
i^/The ductus arteriosus is a wide, communicating channel 
which exists between the pulmonary artery and the aorta, being 



Fig, 72,—Diagrammatic Rbfrbsbntation of Fcetal Circdlation. 
a, Superior vena cava; b, pulmonary arteiy; c, descending aortai>; d, inferior 
vena cava; t, hepatic vein; /, umbilical vein; g, hypogastric artery: 
A, inferior vena cava; f, descending aorta. 

connected with the former just at its point of hifiyrcation, and 
with the concavity of the arch of the latter. It enables the blood 
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in the pulmonary artery to enter the arch just below the point of 
origin of the left subclavian artery. 

The hypogastric arteries arise from the common iliac 
arteries, and pass forwards along the side of the bladder to the 
posterior aspect of the anterior abdominal wall, along which th^ 
ascend till they reach the umbilicus. Their extra-tetal portion 
within the umbilical cord has been alredSly described. 

The umbilical vein enters the abdomen at the umbilicus, 
and passes along the under surface of the liver within the fold of 
the falciform ligament of the latter, to the portal vein. A con¬ 
tinuation of it then passes from the opposite side of the portal 
vein to the inferior vena cava, and is known as the ductus 
venosus. 

In the full-term fcctus, the course of the blood is as follows:— 
.\rterial blood from the placenta flows along the umbilical vein 



•I, Superior vena cava fb, pulmonary arteiy; c, descending aorta; d, inferior 
vena cava. The arrow leading from the orifice of the inferior vena cava 
is directed towards the foramen ovale. 

to its junction with the portal vein, where the current divides 
|nto two channels, a small part passing with t]ie blood from the 
xitestinal tract through the liver by means of the portal vein, 
and flawing ultimately through the hepatic veins into the inferior 
Y'na cava at the upper surl^e of that orphan. The remainder 
nows through the ductus venosus directly into the inferior vena 
<^aya. At ^t, the entire current of blood flows into the portal 
vein, but^s the umbilical vein increases in size, in correspondence 
'V ith the increasing amount of blood flowing' through it, the portal 
-'System becomes insufficieot for its transmission, and the ductus 
venosus becomes developed. This short circuiting of the current 
obviously of advantage, by enabling the greater amount of the 
arterial blood to pass mrectly to the heart, where it can be dis- 
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tributed to the cephalic region of the embryo, without being 
previously deoxygenated in the liver. The entire amount of 
blood which floivs into the right auricle through the inferior 
vena cava, representing the blood from the placenta, that of the 
gortal system, and the blood from the lower limbs, is directed by 
means of the Eustachian valve and the tubercle of Lower through 
the foramen ovale into t'ne left auricle, from whence it is driven 
into the left ventricle. From this latter chamber it is pumped 
into the aorta, and is almost entirely distributed by means of the 
carotid and subclavian arteries to the head and upper limbs, so 
that these regions of the body obtain the purest blood that is 
driven from the heart. 

The blood, returning from the upper parts of the body through 
the innominate veins, enters the right auricle by the superior vena 
cava, and passes on into the right ventricle, whence it is pumped 
into the pulmonary artery. A small part of this current then 
flows through the right and left pulmonary arteries into the lungs, 
and returns to the left auricle through the pulmonary veins ; but, 
by far the greater proportion is directed through the ductus 
arteriosus into the aorta, below the level at which the trunks foi 
the upper part of the body arise, and consetiuently flows down¬ 
wards in the descending aorta to supjjly the abdominal Viscer.i 
and the lower limbs. In addition to this distribution, a consider¬ 
able proportion of the current flows through the hypogaslrii 
arteries to the placenta. 

In association with the fact that the head receives the best 
oxygenated blood, it is found at birth to be developed much moi e 
in proportion than the other parts of the body. The liver also 
receives some arterial blood directly from the placenta, and is 
correspondingly large. 

As the fa;tui^ approaches full term, slight narrowing of llic 
foramen ovale and of the ductus arteriosus takes place, prepara¬ 
tory to the establishment of two distinct cirgiits, pulmonary ami 
systemic, and immediately after delivery very important change-- 
occur. The cessation of the placental circulation diminishes tlie 
amount of blood which reaches the right auricle, and consequently 
causes the pressure in that chamber to fall relatively to that in 
the left auricle. Moreover, the pressure in the latter chamber i-- 
itself greatly increased in consequence of the expansion of tbe 
capillaries in the lungs, which takes place coincident with tbn 
establishfnent of pulmonary respiration, and enables a greatci 
quantity of blood to flow into the auricle. The result is that ti n 
flow of blood through the foramen ovale is stopped by the closui n 
of the valve which guards it, and later on the forametx beconn-- 
entirely occluded by the formation of adhesions. - At the sam ’ 
time, the suction of the blood in the (lulmonary arteries into tbn 
lungs, together with the high aortic blood-pressure, pievents tlm 
passage of any blood througli the ductus arteriosus. The walls' f 
the duct in consequence come in contact with one another, an'l 
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HI .1 few days the duct is completely occluded without the fornia- 
iKjii of thrombus. It closes first in the centre, and remains 
pi r\ ions longer at the aortic than at the pulmonary extremity in 
ccinsequence of the higher pressure at the aortic end. 

The hypogastric arteries and the umbilical vein, with its con- 
liiuialion the ductus venosus, also become obliterated soon after 
1 irih. The arteries are usually closeJ by the second day, the 
process being partly effected by the formation of tlirombi within 
ilu in. Great thickening of the fibrous tissue of their walls also 
lakes place, and ultimately reduces them to the condition of 
lilirous cords. 'The vein remains patent till a slightly later date, 
hilt is usually closed by the seventh or eighth day. 

The Digestive System. —Very little is definitely known concern¬ 
ing the activity of the various glands connected with the alimen¬ 
tary canal in the foetus. few observations have been made 
uliich show that the salivary and gastric ferments are present at 
hiith, and according to some at a much earlier period. Trypsin 
,ilso is stated to be present in the panere.atic secretion in the 
'-ecund half of pregnancy, and the fat-splitting ferment is in most 
c ,iscs present at birth. The amylopsin of the pancreatic secre¬ 
tion docs not, however, appear till some time after birth. 

Tln^largc size of the fuital liver has caused it to be credited 
with important functions. It assumes its characteristic structure 
It about the fifth month, and at the .same time commences to 
•i‘( reie a greenish-coloured bile. The latter collects in the large 
imcsiine and forms the greater part of the meconium, in which 
I'lli'-acids and bile-pigments can be shown to exist, it al.so 
' olh'cts in the gall-bladder, which is sometimes found fully dis- 
u nded in full-term foctu.ses. Hefore the secretion of bile no 
meconium is found in the intestines, but after the fifth month it 
'ellccts in large quantities. Analysis shows that it contains, in 
addition to the bile-pigments and salts, a considerable amount of 
I'uicin, and secretiQns from the various intestinal glands, more 
' -pecially that of the pancreas. The presence of lanugo, x ernix 
i'lscosa and epidermal cells within it, confirms the opinion that 
die liciuor amnii is swallowed at intervals by the fodus. In cases 
f occlusion of the bile-ducts the meconium is of a brownish 
'lour. In addition to its function in secreting, bile, it is generally 
apposed that the glycogenic function of the liver is early eslab- 
' 'heJ, and that its liirge size is correlated with the jxresence of 
oge amounts of sugar in the tissues of the ficlifs. Some 
dycogen can be detected in its substance at birth. 

Ihe principal waste substances which result from the nitro- 
.'■nous .jnetabolism of the fcctus are excreted by means of the 
‘■icenta into the maternal circulation, but a small amount of 
•rea and uric acid is also ])assed with the secretions of the kidney 
nto the bladder, and is thence probably passed at interxals into 
-he amnicAic fluid. That the bladder is frerjiiently full during 
mra-uterine life is proved by the familiar fact of the emptying of 
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that viscus which so often takes place immediately after birth, but, 
that any important excretory function is performed by the kidneys 
before birth has not been proved. 

The Nervous System.—The various parts of the spinal cord and 
brain are only gradually developed, and at birth the cortical cells 
are still rudimentary, so that it is probable that till some time 
after birth the child is nehher capable of receiving painful sensa¬ 
tions nor of exerting true voluntary movement. Reflex move¬ 
ments, however, take place actively in utero, and can readily he 
excited by stimulation of the abdomen of the mother, and by 
various other means. 


THK CH.\RACTERIST1CS OF THE FCETUS AT THK 
DIFFERENT MONTHS 

First Month .—Among the earliest human ova which have been 
described are those obtained by Peters and Leopold.* The latter 
was supposed to be about ten days old, and the former still 
younger. Reichert has also described an ovum of about twelve 
days old. In none of these was any definite embryonic area 
visible, but Leopold's and Reichert's were covered with ftijmitive 
villi, which in Reichert's specimen formed a definite equatorial 
zone around the greatest circumference of the vesicle. In Peters' 
specimen of six days, the commencement of the formation of villi 
could be detected. By the end of the second week, the embryonic 



Fio. 74.— ICarly Human Ovum—from fourtken t/j Twenty-one Days' 
Old (Natural Size). 

area has appeared, and the embryo measures about one-twelftli 
of an inch, while the length of the ovum is nearly a quarter of an 
inch. By the end of the third week, the embryo has attained a 
length of one-sixth' of an inch. The medullary canal is formed, 
and shows the differentiation into cerebral vesicles anteriorly, 
and also ^the rudiments of the visual and auditory structures. 
The visceral arches are present, and the stomatodxuni is well 
defined,'while small lateral projections represent the commence¬ 
ment of formation of the limbs. -' The amnion is fully formed, 
and the vitelline duct is commencing to narrow. /The'vitelline 
circulation is established,^'and the rulantois is in contact with 

* Leo[»ld, ‘ Verhandl. d. deutsch. Gesell. f. Cyn.,' 1897. Reichert. 
' Ueachreibung einer fruhzeit. menschl. Frucht.' Peters, Ueber die 
Rlnbettong des menschl. Eies,' Wien, iSgg. 
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tliti deep surface of the chorion. By the end of the fourth 
week, the embryo has again doubled in length. The various 
flexures of the neural canal have been formed, so that the fore- 
br.iin lies in front of the fore-gut, and the mid-brain forms a 
marked dorsal prominence..^ The heart, which appeared towards 
iliu end of the second week, has become larger, and the visceral 
arches and 'limbs are more pronouncetf. ' The mouth and anus 
are also formed... The amnion has not yet come into contact with 
the chorion. 


Stand Month .—During the second month, the embryo increases 
more gradually in size, and at the end of the eighth week measures 
about one and a quarter inches in length, and the whole ovum is 
about the size of a hen’s egg. The umbilical vesicle has become 
small, and is suspended from the embryo by a narrow vitelline 
iluct. The umbilical cord has increased in length, and the villi 
:ire becoming numerous in the region of the decidua serotina. 
The limbs, sdter the fifth week, show grooves which mark them 
out into three distinct segments,'and rudiments of the fingers and 
toes have also appeared, r Centres of ossification appear early in 
the sixth week in the lower jaw and in the clavicle. ' At the end 
of this month the nose begins to assume its normal shape. 

7/itnf Month, — At the end of the third month, the fa'tus 
measures from three to three and a quarter inches in length, 
and weighs a little more than three ounces. ‘ The placenta 
has liecome formed,-and the villi over the rest of the chorion 
liave almost disappeared. The cord, which has liecome much 
elongated, has developed its spiral twist, and is inserted much 
nearer the tail than the head end of the embryo. ■< Nails have 
.appeared as thin scales on the fingers and toes, and centres of 
ossification are present in most of the bones. The head is 
separated from the trunk by means of the neck, and the mouth 
has liecome separated from the nasal cavities by the development 
of the palate.' The fplds which form the labia majora and scrotum 
are present, and the genital eminence is beginning to assume a 
' liaracteristic male or female form. 

I'ourth Month .—At the end of the fourth month the foetus attains 


length of about five inches, one quarter of the entire length 
bung formed by the head. The bones of the ^kull are ossifying, 
hot are still separated by wide sutures and fontanelles. Fine 
ilowny'hair has appeared on the scalp and over some other parts 
ol the body. The mouth and nose have assumed their normal 
'-li.ipe and the sex is now easily distinguishable. The Whartonian 
J’ lly has appeared around the vessels of the umbilical cord, and 
'"'ivements of the limbs have just commenced to take place. 

i'ifth Month .—The foetus now measures about ten inches in 
h 'lgth and weighs about 'a pound. A covering of fine hair 
I Unugo) covers the whole body, and the vernix caseosa has made 
^ppearante. This latter is a greasy white material composed 
''f sodden epidermis and sebum, and its presence prevents imbi- 
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bition of the liquor amnii by the skin. The liver has assumed its 
characteristic histological character, and meconium is found in 
small amounts in the intestines. The head is still relatively 
large. The foetal movements are now distinctly perceptible by 
^e mother. 

Sixth Month.—At the end of the sixth month, the length of the 
foetus is about twelve inkhes and the weight about two pounds. 
The skin is still somewhat wrinkled, but a slight deposition of 
subcutaneous fat is present. The eyelids become separated and 



Fig. 75.— Diagrammatic RErxBSENTATiON ok Increase of Size os 
Fietvs from the Third to the Eighth Week.) 

(Enlarged about three times. After Mall.) 

the eyebrows and eyelashes appear. The hair on the head 
much longer than on the rest of the body. 

Seventh Month .—The average length is now about fourtn’i' 
inches, and the average weight about three pounds, la mak'^< 
the testes have reached the inguinal canals. The svbcutaneoii-' 
hit has increased in amount, and the membrana ,pupillaris >>’ 
front of the lens of the eye is very conspicuous. The foetus 
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('L'lierally regarded as viable at the end of the seventh fnonth, 
blit many bom alive at this period only survive for a few hours. 
Kiirely, children born during the sixth month survive by the use 
of the incubator, but such survival must be regarded as excep- 

lional. . , 

Eighth Month .—The average length at the end of the eighth 
month is from sixteen to seventeen inchk.and the weight is from 
four to four and a half pounds. The wrinkling of the skin is 
almost gone, and the lanugo is commencing to disappear. The 
pupillary membrane is also disappearing. In males, the testes 
are usually found in the scrotum. Children born at this period 
arc less active than those born at full term, but can sometimes 
be reared if carefully tended. 

Ninth Month.—In the ninth month, growth is less rapid, and the 
length may not increase more than an inch over that of the eighth 
month, i.e., up to about 18 inches. The weight is from 4I to 
i', lbs. Adipose tissue is now present in abundance, ancf an 
ossilic centre usually appears at the end of the month in the 
epiphysis at the lower end of the femur. 

I filth Month .—The characteristics of the full-term fu’tus are so 
important that they will be discussed at greater length in the 
following sections. 


THE FULL-TERM FfETUS 

Hy the end of the tenth month, the marked redness of pre¬ 
maturity is toned down, and the skin of the foetus is of a pale-red 
colour. The lanugo has almost disappeared, but traces may 
''till be found upon the neck, shoulders, and back. The amount 
of vernix caseosa which covers the body is very variable. Some- 
liiiies it is almost, or entirely, absent; at other times, the infant 
i*- .so covered with, this substance that but little skin can be 
seen. The origin of vernix has been already mentioned, but 
'M-' do not know of any attempts, other than those based on 
popular superstitions, to explain the marked variations which are 
uiet with in its amount. The finger-nails of the fietus project 
"ell Ixjyond the finger-tips, whilst the toe-nails,have just reached 
'He end of the bed of the nail. The hair is well grown, and is 
■il'out'an inch to an inch and a half in length. In male infants, 
I'll' testicles have descended into the scrotum ; in female infants, 
tile labia majora project beyond and cover the labia minora. 

I lie insertion of the umbilical cord is from an inch to 1 \ inches 
'-i.J to 3 centimetres)below the middle point of the Ixjdy (Winckel). 

II the infant is born alive and is healthy, it cries vigorously, and 
ittempts to suck anything which is placed between its lips. 

^ Weight ‘and Length. — The average weight of the full-term 
'■'tus is said to be between 6 lbs. 9‘8 oz. and 7 lbs. _ii'45 oz. 
tifioo to 3,500 grammes), while the average length is twenty 
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inches'(48 to 54 centimetresV Considerable variations in the 
weight are commonly met with. Infants have been bom at full 
term who did not exceed 4 lbs. 6'5 oz. (2,000 grammes), but in 
such cases there is usually some fcetal or maternal pathological 
mndition which has interfered with development. On the other 
hand, cases have been recorded of infants who weighed 13 lbs. 
3 oz. (Mme. Lachapelle),*i5 lbs. 7 oz. (Neumann), 17 lbs. 10 oz. 
(A. Martin), and 19 lbs. 13 oz. (Cazeaux). However, any weight 
exceeding eleven pounds must be considered as very exceptional. 

Various factors are known to influence the weight and length 
of a foetus, and doubtless there are many more which have not 
been definitely ascertained. Ribemont-Dessaignes^ has sum¬ 
marised the opinions of various authorities on the known factors 
as follows:— 

(i^ The foetal weight increases with the age of the mother until 
she IS twenty-nine, and then diminishes. The length of the fa-tus 
increases with the age of the mother up to forty-four (Duncan). 

(2) Repeated pregnancies tend to cause an increase in the 
weight and length of the foetus (Hecker, Tarnier). 

(3) Such increase in weight occurs with the greater regularity 

the longer are the intervals between each successive pregnancy 
(Wernich). ' 

(4) In successive pregnancies, when a male infant follows a 
female there is more likely to be an increase in weight than when 
a female infant follows a male (Ribemont-DessaigneS). This is 
really only another way of saying that a male infant, as a rule, 
weighs more than a female. 

(5) The earlier puberty occurs the better developed will be the 
infant. 

The influence of sex and multiparity is further shown by the 
following table (Tarnier’s):— 



ri(IMIl>AK.K j 

c Mui-Tivak.-v;. 


Male. 

Female. 

Male. 

Female. 

Average weight of 

, lb. OL drm. 

lb. oz. drm. 

lb. oz. drm. 

lb. oz. drm. 

placenta 

Average weight of 

I a 9-4 

I 2 10*5 

I 3 

I 3 07 

child . 

6 15 10 

6 13 6 

7 6 15 

6 14 0 


It would appear from this table, not only that the offspring of a 
multipara is heavier than that of a primipara, but that a male 
infant appears to be better able to take advantage of the extra 
nutriment which a multipara affords than is a female ipfant. 

* ‘ Prids d'ObstitTique,' par A. Ribemont-D^ssaignes et G. £epage, vol. i.. 
p. 130. 
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The relations which exist between the weight of the infant at' 
birth and its vitality are shown the following table."' The 
weights given are those of male infants; for female infants, a 
slightly smaller weight must be allowed 


Weight of Infant. , 

Vitality. 

2,000 

grammes (4} lb, approx.) 

Very low 

3,500 

1 • 5 *^ * • 

Low 

3,000 

• 1 ^>4 • • 

Fair 

3,500 

M 7h •• 

Normal 

4,000 

,, 8 1 , 

High 

4.500 

,1 9 ,1 

Very high 


The length of the foetus is very constant, and is alxiut 20 inches. 
It may vary, however, between 15] and 24 inches. 

The average weights of the different organs at term are of 
importance, as they are sometimes of assistance in determining 
w hcther a dead infant has reached term or not. The following 
table shows the weight of the principal viscera, and is a mean 
I)etwee7 two tables which have been published by flecker and 
Hiihlt 


Viscus. 

Weight. 


oz. 

drm. 

Right lung . 

I 

‘‘•93 

I.eft lung . 

0 

14*11 

Heart . 

0 

10*51 

Thymus gland. 

0 

4 ' 5 I 3 

Thyroid gland. . 

0 

2‘822 

Liver . 

3 

It'26 

Brain ^ 

12 

1*019 

Spleen. 

0 

4 ‘ 5 t 5 

Kidney . 

0 

C'XoS 




I'uE F(etal Skull. —The skull of the foetus is the most 
important part, from the point of view of tlie mechanism of 
laliour.as it furnishes the greatest diameters which have to pass 
through the pelvic cavity. Accordingly, a clear idea of ifs shape, 
^i''-e, and compressibility must be obtained before we are in a 
position to deal with the relative importance of the various posi¬ 
tions which the foetus can assume. T?his can best be obtained by 
studying the general characteristics of the foetal head, its sutures, 
lontanelles, diameters, and circumferences, and by mapping it out 
into arbitruy regions whioi will, more or less, correspond with 

* ■ Pediatrics,' by Rotch, p. 37. 

t Ribemont-Denaignes, ‘ Prteis d'Obst^trique,' vol. i., p. 132. 
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the different positions in which the head may pass through the 
pelvic canal. 

' General Characteristics.—The foetal skull is composed of two 
parts—thfrcranium and the face. The craniu m, which constitutes 
the larger portion of the skull, and so, from an obstetrical point of 
View, is the more important, is composed of eight.bpiies. It can 
be subdivided into a vault and a base. The former is constituted 
by the lateral halves of the frontal bone, the two parietal bones, 
the squamous portion of the two temporal bones, and the occipital 
portion of the occipital bone. Its most important characteristic, 
from an obstetrical point of view, is to be found in the fact tliai 
these bones, instead of being more or less rigidly united to one 
another, are only connected by a membranous union. The result 
is th.it the vault of the cranium is essentially compressible a 
most important attribute as we shall presently see. Tjhe mem¬ 
branous unions between the various liones are termed siiliin-^ 
and'the meeting-place of two or more sutures is termed a /on- 
tanelle. The base of the skull, on the. other hand, is an incoin- 
pffessible structure, whose dimensions cannot be altered by iiny 
force, save one which is sufficient to bring about an actual ruptuic 
of its ptirts. It is formed by the following bones—the orbital plates 
of the frontal and the cribriform plate of the ethmoid, tv.e body 
and wings of the sphenoid, the petrous portion of the temporal 
liones, and the condylar and basilar portions of the occipital bone. 

The face, owing to its smaller sixe, is of comparative unim¬ 
portance. It is composed of fourteen bones, which are so united 
to one another that, like the kise of the cranium, the structure 
which they form is incompressible. 

Sutures.—As has been said, the term suture {sutura, a stiteh, 
hence, a union) is applied to the lines of articulation of the bones 
of the skull. There are, however, only certain sutures whii li 
concern the obstetrician, namely, those which furnish the bone-- 
of the cranium with their necessary mobilitv during labour, and 
with these alonq we shall deal. These sutures are as follows: 

(1) The sagittal, or interparietal suture, lying, as its name show 
between the parietal Ixmes. 

(2) The frontal suture, lying between the lateral halves of tlu' 
frontal bone. 

(3) The lambdoidal, or occipito-parietal suture, lying between 
the two parietal bones and the occipital bone. 

(4) The coronal, or fronto-parietal suture, lying between the 
parietal bones and the frontal bone. 

(5) The two sipiamous, temporal, or temporo-parietal suture^, 
lying between the s(]uamous portion of the temporal bone and 
the frontal, parietal, and occipital bones, at each side ot the skuli- 

Looked at from a wider standpoint - than that of mere relation 
to different Imnes, we see that these sutures fall into three groups, 
and that each of these groups imparts a definite range of move 
ment to the vault of the cranium :— 
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V. A superior longitudinal group, composed of the frontal and 
lia Sagittal sutures. It runs from near the glabella the space 
ku^een the superciliary ridges, and immediately above the trans¬ 
it i^c suture of union of the frontal with the nasal and superior 
ii„i\illary bones) to the apex of the occipital bone. 

il. .\n inferior longitudinal group, composed of the squamou^ 
..uire and half of the lambdoidal suture.* It runs at each side of 
til, head between the lower and outer angle of the frontal bone 
;i!nl the apex of the occipital bone. 

C;. A transverse group, consisting of the coronal suture alone. 

As a result of the presence of the superior and inferior longi- 
tiiilmal groups, the transverse dimensions of the vault of the 
I r.iMiuin can be diminished by pressure applied to the sides of the 
i.iriitiiu. As a result of the lateral group, the antcro-iiostcrior 
.li.irneters can be diminished by pressure applied to the fore and 
hind part of the cranium. It is accordingly easy to see that the 
I'l.ulual importance of these sutures in facilitating the mechanism 
I'l labour is very great. 

Fontanelles. —The term ‘ fontanelle ’ (diminutive of foiis, a foun- 
MHi; is applied to the space which exists at the meeting of two 
1)1 more sutures. The origin of the term is probably due to the 
n semblflnce between the pulsations transmitted from the vessels 
of the brain to the fontanelles and the intermittent bubbling of 
.1'.piing. The fontanelles are six in number, and fall naturally, 
min two groups, according to their relative importance :— 

(I) Tilt Principal Fontanelles. —These are single, and are two in 
mmdier;— 

\ii) The anterior fontanelle, or the bregma to moisten), 

or ihe large fontanelle, is situated at the junction of the frontal, 
tin? coronal, and the sagittal sutures. It forms a lozenge-shaped 
opi ning through which the pulsations of the vessels of the brain 
>110 transmitted. When the bones of the cranium are compressed, 
a-- in the process of,labour, the fontanelle is temporarily oblite¬ 
rated, and its place can only be determined by noting the inter- 
'oi tion of four sutures. The term ‘bregma’ originated in the 
Irliof that the top of the head was humid in infants, and also 
that it corresponded with the most humid part of the brain. 

)' I The posterior fontanelle, or the small fontanelle, is situated 
>i! till! junction of the sagittal and the lambdoidal sutures. It is 
‘"angular in form and considerably smaller than the anterior 
haitanelle. During labour, compression of the bones of the 
' '■■imimi obliterates it, and its site can onI_,' be recognised by the 
’a' i that it lies at the intersection of three sutures. 

‘J) The ^Accessory Fontanelles. —The accessory fontanelles are 

'dile, and are two in number :— 

<!') The antero-lateral, or the temporal fontanelles, are situated, 
ail' at each side, at the junction of the coronal and squamous 
' uures. They are irregularly shaped apertures, and are of no 
^ cry great practical importance. 
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(b) The postero-lateral, or mastoid fontanelles, are situated, one 
at each side, at the junction of the lambdoidal and squamous 
sutures. They are also of irregular shape and of slight im¬ 
portance. 

In addition to the assistance which the fontanelles give to the 
mechanism of labour by increasing the compressibility of the 
cranium, they also coiistitute important diagnostic landmarks 
{points de repere) on the surface of the skull. The method by 
which thh principal fontanelles can be distinguished from one 
another has been mentioned, and it only remains to point out 
a possible though rare source of error. This consists in the 
existence of adventitious gaps along the edges of the parietal 
suture. As a rule, these gaps are so small in size that they do 
not give rise to any confusion, if, indeed, their existence is even 
detected. Sometimes, however, it so happens that two such gaps 



Fig. 76. —The Fietal Skull, showing Accessory Fontanelle 
(Ribemont-Dessaignes) 

f 

may occur opposite one another along the course of the suture 
and may then constitute a close imitation of a fontanelle. Such 
a gap is shown in Fig. 76, and its position and shape show how 
readily it might have been confounded with the anterior fontanelle. 

DiameterB. —Tire diameters of the foetal skull are imaginary 
lines drawn through the skull from one fixed point to finother, 
by meaps of which we are enabled to obtain a definite idea of 
the size and shape of the head. The various diameters, which 
are usually taken into consideration, may be divided into two 
groups:— • 

A. Antero-posterior diameters. 7 

B, Transverse dianjeters. 3. 

A. Antero-posterior Diameters .—Under this head are grouped, 
for the sake of convenience, not alone all diameters wtjiich actually 
run antero-posteriorly, but all those which lie on a median-vertical 
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plane of the head. If we start from the junction of the chin and 
the neck, and travel round the head to a point below the occipital 
prominence, we shall pass one by one the various points from 



77 -The Fietal Skull seen from the Side, showing hie Points 

FROM WHICH THE DIAMETERS ARE MEASURED. 

A, Junction of chin and neck; U, point of chin; C, glabella; D, most 
prominent point of forehead ; E, large fontanelle; F, most distant point 
on sagittal suture ; G, small fontanelle ; H, lowest point on occipital bone. 


which the antero-posterior diameters start, or at which they end. 
These points are as follows :— 

(а) The junction of the chin and neck. 

(б) The tip of the chin. 

{c) The glabella. 

(d) The most prominent part of the frontal bone. 

{() The anterior fontanelle. • 

(/) The most distant point on the sagittal suture from the 
tip of the chin. 

(/,') The posterior fontanelle. 

(h) A point immediately below the prominence on the 
^ occipital bone. 

rhe various diameters run as follows from these points :— 

(*) On® diameter starts from a and runs to e. It is termed 
f «- v i i: o. bt eg iMa tic, or tne sub-mento^bregmatic diameter, and 
measures inches. * 

(2) Three diameters start from b, and run respectively to 
> /, and g. . They are Jrnpwn its the 
ne supra- ^cipito-men tai , difunoter,,. a^id thP- opcipjtOfeBieQlltl 

8 • 
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diameter. The supra-occipito-mental diameter is the longest 
diameter of the head, and is also known as the maximum 
dia meter of fiudin. These diameters measure respectively 3^, 5 
an' 3 '5 inches. 

, (3) One diameter starts from c and runs to g. It is known as 
the occipito-frontal diameter, and measures 4^ inches. 

(4) Two diameters start from h and run to d and e respectively. 
They are. known as the sub-occipito-frontal diameter and the 
sub-occipito-bregmatic diameter. They measure respectively 
4 and 3f inches. 



Fig. 78. —^The Fcetal Skull seen fkom the SipE, showing Diametek^. 
*AE, Cervico-bregmatic diameter; BD, fronto-mental diameter; BF, supra- 
occipito-mental diameter; BG, occipito-mental diameter ; CG, occipitu- 
froDtal diameter; DH, sub-occipito-frontal diameter; EH, suboccipito- 
bregmatic diameter. 

B. Transverse Diameters .—The transverse diameters of the head 
which are of importance are two in number;— 

(1) A diameter running between the parietal eminences and 
known as the bi-parietal diameter. It measures 3J inches. 

(2) A diameter running between the extremities of the coronal 
suture and known as the bi-temporal diameter. It measures 
3 J inches. 

It must be remembered that the length of all these diameters, 
save the bi-temporal, can be altered* to a greater or less extent by 
compression. • 

S OlrcninferenceB.—The relative lengths of the different circum¬ 
ferences of the skull are of importance. The head during labour 


Fig. 79.—The Fcetal Skull seen from in Front. 

XT', Bi-temporal diameter. 

ference which has to pass through the canal is neither greater in 
length nor possesses diameters which are greater in length than 



Fig. 80.—The FceAl Skull seen from Behind. 

’ PP', Bi-parietal diameter, 

the circumference or the corresponding diameters of the canal 
through which it has to pass. The following are the four circum- 

8 —2 
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ferences which are respectively the greatest which have to pass 
through the brim in the different degrees of flexion or extension 
in which the head may lie:— 

(i) A sub-occipito-bregmatic circumference measured round 
the ends of the sub-occipito-bregmatic diameter. It measures 
124 inches, and its maximum diameters are the sub-occipito- 
bregmatic diameter and' the bi-parietal diameter. This is the 
maximum, circumference of the head which has to pass through 
the brim when the normal degree of flexion of the head is 
present. 



Fio. 81.—The Fcetal Skull seen from Above. 
PF', Bi-parietal diameter. 


(2) An occipito-frontal circumference measured round the ends 
of the occipito-frontal diameter. It measures 134 inches, and its 

j, 4 maximum diameters are the occipito-frontal and the bi-parietal. 
It is the. maximum circumference of the head that has to pass 
through the pelvis when the head is in a position midway between 
flexion and extension. 

(3) A supra-occipito-mental circumference—the maximum cir¬ 
cumference of the head—measured round the ends of the supra- 
occipito-mental diameter. It measures 144 inches, and its greatest 

< i diameters are the supra-occipito-mental diameter and the bi-parietal ^ 
diameter. It is the maximum circumference of the head which 
has to pass through the pelvis when the head is semi-extended. 



THE FCETAL SKULL 


llj 



It .. 82.—The Circumkrrencks ok the F<1!Tal Skull Measured Round 
THE Different Diameters. 


(I'roln tracings of the head of a newly-born infant made by 
Dr. R. H. Kennan.) 
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(4) A cervico-bregmatic circumference measured round the 
ends of the cervico-bregmatic diameter. It measures 12^ inches, 
and its maximum diameters are the cervico-bregmatic and the 
bi-parietal diameters. It is the maximum circumference of the 
head which has to pass through the pelvis when the head is fully 
dktended. 

Just as the diameters Qf the head can be altered in length by 
compression, so the circumferences can be similarly affectra, and 
can all be'more or less reduced-in length. The sub-occipito- 
bregmatic circumference can perhaps be diminished to the 



Fig. 83. — The Fcetal Skull seen from the Side, showing the 
Different Regions into which it is mi.pped out. 


greatest extent and the cervico-bregmatic circumference to the 
least. 

' 5 ^BegionB.—In describing the antero-posterior diameters of the 
skull we enumerated eight fixed points between which the various 
diameters ran. We shall now find that certain of these points, 
as well as being the termination of diameters, are also natural 
landmarks which serve the purpose of mapping out the head into 
different regions. These points are as follows:— 

(1) The junction of the chin and neck. 

(2) The glabella. 

(3) The anterior fontanelle. 

(4) The posterior fontanelle. 

(5) The point on the occipital bone immediately below 

the occipital prominence. * 
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The parts of the head which lie between these points constitute 
what are known as the regions of the head. Between the junction 
of the chin and neck and the glabella, lies the face. Between the 
glabella and the anterior fontanelle, lies the forehead or sinciput 
(a corruption of semi, half, and cail>ut, the head). Between the 
anterior and posterior fontanelles, lies the vertex. Between the 
posterior fontanelle and the fixed point immediately below the 
prominence of the occipital bone, lies thS occiput. 


V 



P 


Fig. 84. —The Fcetal Ovoid seen from in Front. 

VP, Vertico-podalic diameter; AA', bis-acromial diameter; XT', bi- 
trochanteric diameter. 

't'he lateral boundaries of these regions are variously stated by 
different writers. It will perhaps be best to consider that the 
face is bounded laterally by a vertical line drawn down imme¬ 
diately in front of the ears; that the sinciput is coterminous 
with the frontal bone ; that the vertex is bounded laterally by the 
prominences of the parieta^ bones ; and that the occiput is coter¬ 
minous with the occipital bone. It will be found later that these 
regions have an intimate connection with the different presenta¬ 
tions of the nead. 
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^ The FfETAL Trunk.— The dimensions of the foetal trunk are 
of secondary importance to those of the skull, inasmuch as they 
can be so reduced by compression during labour that normally 
they do not interfere with the passage of the foetus. The distance 
between the tips of the acromion processes of the scapula, or the 
bis acromial diameter, is the greatest transverse diameter of the 
trunk, and measures 45 inches (ii cms.). It can be reduced by 
pressure to 3J inches (8-5 cms.). The greatest antero-posterior 
diameter of the trunk, or the Stemo-dorsal diameter, lies between 



Fig 85. —The Fietus seen from the Sins. 

BS. Dorso-stemal diameter. 

the sternum and the spinal column, and measures 3^ inches 
(9'5 cms.); It can be reduced by pressure to 3^ inches (8 cms.). 

; The F(ETal Breech. —The dimensions of the breech are, like 
those of the trunk, of no very great practical importance. Three 
diameters are usually described :— 

(1) The bi-trochanteric diameter, running between the tro 
chanters and measuring 3I inches (9*5 cms.), is ithe largest 
diameter. 
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(2) The bis-iliac diameter, running between the most distantly 
separated points on the iliac crests and measuring 3^ inches 
(() cms.). 

(3) The sacro - iliac or antero - posterior diameter, running 
lietween the symphysis and the sacrum, and measuring 
2] inches (5-5 cms.). 

The following table, which shows tffe different measurements 
ot the foetus, may l)e of use for reference purposes:— 

Diameters. 


Diameters. 


Skull { 


Trunk 


Antero¬ 

posterior 


Trans- / 
verse \ 

... ( 


Cervico-bregmatic 

Fronto-mental 

Supra-occipito-mental 

Occipito-mental 

Occipito-frontal 

Sub-occipito-frontal .. 

Sub-occipito-bregmatic 

Bi.-parietal . 

Bi-temporal . 

Bis-acromial. 

Dorso-sternal. 


I Bi-trochanteric 
Bis-iliac 
Sacro iliac 


I Total length 


Inches. 

Centi¬ 

metres. 

3f 

3J 

9-5 

8 

sl 

14 

5 

12-5 

4i 

11-5 

4 

10 

3i 

9‘5 

3" 

3.1 

9-5 

8 

4l 

/ 12 

3l 

9'.5 

3t 

-■- 3 ’- 

, j.i 

9 

8 

2.1 

5'5 

20 

50 


Circumferences. 


Circumferences. 

Inches. 

Centimetres, 

Siib-occipito-bregmatic. 

I2| 

32 

Occipito-frontal. 

13;! 

• 34 

Supra-occipito-mental . 

» 4 i; 

36 1 

Oervrco-bregmatic . 

I a! 

32 ; 
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I'i THE RELATIONS OF THE FCETUS TO THE 

UTERUS 

The relations of the foetus to the uterus and of the various 
parts of the foetus to one another are expressed by four terms— 
attitude, lie, presentation, and position. The term ‘ lie ’ is not 
adopted by ail writers on obstetrics. Its use, however, carries 
with it certain advantages to which we shall presently refer. 

Attitude.—The term ‘ attitude ’ is used to imply the relations 
which exist between the foetal limbs and head and the body of 
the foetus. The normal attitude of the foetus in the later months 
of pregnancy is what may be termed one of universal flexion. 
The head is flexed on the chest; the spine is slightly flexed for¬ 
wards ; the arms are crossed over the chest, the forearms being 
flexed on the upper arms; and the thighs are flexed on the 
abdomen and the lower legs on the thighs. One result of this 
attitude is that the foetus assumes the form of an ovoid; that is 
to say, the most compact form which is possible for it to assume 
and the one which is best suited to the shape of the investing 
uterus. Another result is that the foetus in its passage through 
the genital canal offers the minimum of resistance to the obstruc¬ 
tions which it has to overcome. ' 

The average dimensions of the ovoid which the foetus thus 
forms are as follows:— 


Diameier. 

Inches. 

Centimeires. 

Veitico-podalic . 

. 9^ to lo 

24-25 

Bis-acromial 

. 4I 

12 

Bi-trochanteric . 

. 3 i 

9 

Dorso-stemal . 

. 3 t 

9'5 


All these diameters can be more or less reduced by com¬ 
pression. 

Dakin considers it advisable to regard the foetal body as being 
made up of two irregular ovoids—the head. and the trunk. 
Normally the axes of these lie parallel, or nearly so, to one 
another, and so they form component parts of a larger ovoid. 
In certain cases the smaller ovoid—namely, the head—does not 
preserve this relationship to the larger ovoid, and as a result an 
abnormal attitude is produced. 

The cause of the ilormal attitude of the foetus may in general 
terms be stated to be the necessity for adaptation between the 
shape of th^ foetus and the shape of the uterus. In the early 
months of pregnancy the foetus does not All the uterine cavity, 
and, consequently, there is little or no restraint on the attitudes 
which it may assume. As, however, the foetus grows and comes 
to fill the uterine cavity more and mqre completely, it finds itself 
subject to the passive control of the uterine walls. The result of 
this gentle but ever-increasing pressure is that the f^tus ‘is com- 
pell^ to bring the attitude of its head and limbs into conformity 




Fig. 88.—The Attitude of the Fig. 87. —The Attitude of the Fcetus Fig. 86.—The Attitude of the 
Fcetus in utero, as seen from in vtero, as seen from the Side. Fcetus in uten, as seen from 

Behind. (Bumm.) (Bumm.) in Front. (Bumm.) 
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with the available space. The pressure of the uterine walls 
acting upon the head brings about an attitude of flexion, and the 
same pressure exerted upon the limbs tends to keep them approxi¬ 
mated to the trunk of the fcetus. It will subsequently be seen 
that the necessity for accommodation is also largely responsible; 
for the normal lie of the feetus. 



Fir. 89 —The Full-term Fcetus i.n the Uterus. 

Note the correspondence between the ovoid shape of the uterus and 
that of the foetus. 


Abnormal attitudes of the ftetus are, speaking generally, any 
variation from the attitude which we have descrilied as nornml. 
'J'hey may consist in any abnormal aTititude of the head, as IMS' 
been mentioned, or in an abnormal attitude of the limbs. 1 
correct attitude of the head is one of flexion on the chest, and 
most common variations from this are extension—either complete 
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or partial—and excessive flexion. The most common variations in 
tlie normal attitude of the upper limbs are extension of one or 
l)oth arms upwards, beside or behind the head ; downwards, 
iK'side or behind the trunk ; and outwards, away from the body. 
I'lie most common variations of the attitudes of the lower limbs 
;iie extension of one or both thighs, accompanied or not by a 
corresponding extension of one or bothilegs, and extension of one 
or both lower legs unaccompanied by extension of the thighs. 

The various attitudes may be tabulated as follows:— 


Noi'iiial 


Universal flexion 


( Of Head 


( Excessive flexion 
I Extension 


(Complete 
I Incomplete 


Abnormal ■ 


Of Upper Limbs 


I Extension 
of one or ■ 
I both arms 


f Upwards 

Downwards the trunk 

Away from body 


ft 


I Extension of one /with 1 extension of one 

Of Lower Limbs • or both thighs \ without j" or both legs 
I Extension of one or both legs 


Lie,—By the term ‘lie’ is meant the relation of the long axis of 
the fudus to the uterus. When the long axis of the ftrtus corre- 
■sponds with the vertical axis of the uterus, the lie is said to be 
longitudinal. When it corresponds more or less closely with the 
horizontal axis of the uterus, it is said to be transverse or obliciue. 
.\ longitudinal lie of the fadus is the normal lie, and the pro¬ 
portion of cases in which it occurs is overwhelmingly greater 
than the proportion in which a transverse lie occurs. In 100 cases 
of labour the foetus lies longitudinally in yy4| per cent., leaving 
ilic small proportion of 0'56 per cent, for transverse lies. 1 he 
cause of the almost universal occurrence of a longitudinal lie is 
very obvious. As we have already seen, the long a.xis of the 
fu'tal ovoid is the vertico-podalic axis, while the long axis of the 
uterine ovoid is the vertical axis. The relations of the dimensions 
of the uterine ovoid to those of the foetal ovoid are such, that 
while there is ample room for the ftjotal ovoid when its long axis 
corresponds with the long axis of the uterus, there is insufficient 
rooirf for it to lie in any other position. Consequently, as soon as 
the fudus becomes of sufficient size to fi)' the uterine cavity, and 
to be pressed upon by the uterine walls, it is guided round by 
this pressure until its long axis corresponds with the long axis of 
tile utcr^us, or, in other words, until its lie is longitudinal. If, 
liowever, there is marked alteration in the shape of the uterine 
'i-'ivity or of the foetus, b^ which either of them lose its ovoid 
cliaractes, a transverse or oblique lie may result. 

Presentatton.—The presentation is the term applied to that part 
uf the foetus which has engaged, or is tending to become engaged. 
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in the pelvic cavity, or, in other words, it is that part of the foetus 
which is first reached by the finger when making a vaginal ex¬ 
amination. 

The different presentations can be divided into three main 
groups:— 

A. Cephalic presentations, or presentations of the head. 

B. Pelvic presentations, or presentations of the breech and 
lower limbs. 

C. Shoulder presentations, or presentations of the trunk or 
upper limbs. 

A cephalic or a pelvic presentation occurs when the lie is longi¬ 
tudinal, a shoulder presentation when the lie is transverse. The 
latter, therefore, is a very rare occurrence. Cephalic presentations 
occur in a very much larger proportion of cases than do pelvic 
presentations. In g6’88 per cent, of all cases in which the lie is 
longitudinal, the h^ presents, while a pelvic presentation only 



Fic. go.—D iagram of the Fcetus i'h 
utiro IN THE Early Months. 



Fig. gi —Diagram to .show Re¬ 
straining Effect of the Siiafe 
OF the Uuerus on the Po.sition 
OF the Fcetus in a Longi¬ 
tudinal Lie. 


occurs in the remaining 3-12 per cent. There must be very 
definite causes for such a preponderance of one group of pre¬ 
sentations over another, and these causes we now propose to 
discuss. 

In all probability the preponderance of cephalic presentations 
is due, not to one, but to several factors. The most commonly 
recognised of these are as follows :— 

(1) The relation between the shape of the fcetus, and the 

shape of the uterus. 

(2) The effect of gravity on thef fcetus. 

(3) The movements of the foetus. * 

(i) The Relation between the Shape of theFatus and thi Shape of the 
Uterus .—As has been already stated, the shape of the uterine 
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cavity and the controlling pressure exerted by its walls have a 
causal effect upon the attitude and lie of the foetus; we shall now 
see that they have a similar effect upon its presentation. The 
foetus, when in its normal attitude, has an ovoid form. T^he larger 
end of this ovoid is composed of the breech and lower limbs, the 
smaller end of the head. The uterine cavity is also of an ovoid 
shape; the fundus constitutes the lar^r end of the ovoid, the 
lower portion of the uterus the smaller end. It is thus at once 
obvious that if the foetus is to take advantage of the close corre¬ 
spondence which exists between its shape and that of the uterus, 
and so obtain the maximum amount of room, it must lie longi¬ 
tudinally with the larger end of its ovoid in the larger end of the 
uterine ovoid—that is to say, the head must present. In this 
presentation, the foetus is uniformly pressed upon by the uterine 
walls, while in any other presentation the pressure varies over the 
different parts of its body. Consequently, the passive control of the 
uterus tends to keep the foetus in a cephalic presentation, if such 
already exists, whilst it tends to change any other presentation into 
a cephalic presentation. If there is any iteration in the normal 
form of the foetal or the uterine ovoid, then, although accom¬ 
modation still exists, it produces different consequences. If the 
cephalid pole of the foetus is larger than the podalic pole, the 
former is usually found at the fundus. If the fundal pole of the 
uterine cavity is diminished in size, or if the pelvic pole is in¬ 
creased in size, the larger pole of the foetus will usually be found 
occupying the latter. 

(2) The Effect of Gravity on the Foetus .—It has been determined 
experimentally that the centre of gravity of the full-term foetus is 
situated about the level of the shoulders, nearer the right shoulder 
than the left, and nearer the posterior surface of the foetus than 
the anterior (Mathews Duncan). As a result of this, if the 
fietus is completely immersed in a fluid of the same specific 
gravity as the liquo^ amnii, it floats on its back, its head lower 
than its breech, and its right shoulder slightly lower than its left. 
It is obvious, then, that so long as the foetus is free to OOve in 
the uterus, it will lie with its cephalic pole lower than iti^Sdalic 
pole, and so favour the occurrence of cephalic presentations. 

(3) The Movements of the Foetus .—The movement of the foetus, 
and especially the movements of the lower limbs, are often 
sufficidhtly strong to cause an alteration in the presentation. 
1 his alteration is most prone to occur when the foetus lie’s in such 
a manner that its lower limbs can press against the rigid walls of 
the pelvis. Active movements on the part of the foetus will then 
tend to j^ush the podalic pole away from the pelvic brim, and 
towards the fundus. When the movements cease, the podalic 
pole may again return to its former situation, only to be again 
pushed away by a recurrence of the movements. If, however, 
the movements, helped by the other factors which have been 
mentioned, are sufficiently strong to bring the podalic pole into 
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the fundus of the uterus, then the resistance to fcetal movements 
is almost completely lost, and the tendency to a change of pre¬ 
sentation ceases, as a flaccid uterus provides no resistance 
to the movements of the limbs, and a contracted uterus, by 
accentuating the ovoid shape of the uterus, effectually maintains a 
cephalic presentation. 

Other theories as to thecausation of cephalic presentations have 
been brought forward from time to time. They are not, how¬ 
ever, of sufficient importance to render it necessary to call atten¬ 
tion to them. The three factors which we have mentioned are in 
all probability the associated causes of cephalic presentations, and 
may be said to jointly act as follows. In the early months of 
pregnancy, the foetus is subject to but little restraint by the uterine 
walls, and consequently it lies as is determined by gravity. As 
the head increases in size, and the centre of gravity approaches 
the shoulders, the presentation tends to become cephalic. As the 
lower pole of the foetus grows, and the ovoid form is accentuated 



Fig. 92.—Diagram to show Effect of Fcetal Movements in cadsino 
Head Presentation. 

owing to the foetus assuming its normal attitude, the effect of the 
shape of the uterus begins to manifest itself, and the foetus is 
found in a longitudinal lie. If the presentation is cephalic, the 
tendency of the factors enumerated is to cause it to persist. If, 
on the other hand, the' presentation is pelvic, the tendency of 
these factors is to bring the head down and the podalic pole 
upwards. Sooner or lathr this change occurs, and once it has 
occurred a cephalic presentation persists. 

The different presentations, which are groupfcd under the in 
elusive term ‘ cephalic ’ presentation, are five in number, and are 
directly due to variations in the attitude of'the head of the foetus. 
If the fcetiis preserves its normal attitude the vertex presents. If 
the head is more flexed than normally, the posterior Tontanellc 
presents. If the head is midway between flexion and extension, 
the anterior fontanelle presents. If there is a slight degree of 
extension present, the sinciput or brow presents. While, if the 
head is fully extended, the face presents. Two more presentations 
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are sometimes added to this list—anterior and posterior parietal 
'presentations. We have, however, come to the conclusion that 
to do so unnecessarily complicates the list of presentations, inas¬ 
much as it adds presentations which are the result, not of flexion 
or of extension, but of lateral deviations of the head. Further, 
whereas the presence of one of the foregoing presentations 
excludes the presence of any other, if we add parietal presenta¬ 
tions to the list, we have to admit that two presentations can 
occur at the same time. For, if in a vertex presentation the head 
is deviated towards one or other shoulder, a parietal presentation 
is also present. This is apt to lead to confusion, and conse¬ 
quently we prefer to refer to cases of lateral deviation of the head 
as obliquities of the head, and not as parietal presentations. 

Under the inclusive term ‘pelvic presentation,’ two presentations 
are included, and these again are the result of variations in the 
attitude of the foetus. 

If the attitude is normal, a complete pelvic presentation will 
result. If the limbs depart from their normal attitude, an incom¬ 
plete pelvic presentation will result, and the breech alone, one or 
both knees, one or both feet, or a foot and a knee, may be found 
presenting, according to the variation in the normal attitude which 
exists. 

In longitudinal lies, the exact presentation of the foetus, par¬ 
ticularly when it is cephalic, is of the utmost importance. If the 
vertex presents, it is certain that labour will be as favourable as 
the other circumstances of the case permit. If, on the other hand, 
the face presents, the presumption is that labour will not be 
favourable either for the mother or the foetus. While, if the brow 
or sinciput presents, it is certain that labour will be unfavourable 
for both mother and foetus, unless other circumstances, such as an 
exceptionally roomy pelvis, facilitate the passage of the large 
diameters of the head. In transverse lies, on the other hand, the 
exact presentation ir^ not of any very great importance, since it is 
overshadowed by the general fact that there is no presentation in 
this lie in which the foetus can be delivered under otherwise 
normal circumstances. If the attitude of the foetus is normal, 
the shoulder almost invariably presents. If the normal attitude 
is lost, an elbow, a hand, the ribs, or perhaps one or both hands 
and feet may present. We shall not consider, therefore, these as 
separate entities, but group them under the general. heading 
‘ transverse lie,’ or ‘ shoulder presentation.’ 

The following is a list of the different presentations, their 
frecjuency, and the attitude of the foetus which causes them :— 

.1 

Cephalic Presentations. 

1. Vertex'-Presentation .—In this, the head is in its normal attitude 
of flexion, and as a result the vertex lies lowest. It occurs in 
almost 95‘53 cent, of all cases. 


9 
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2. Face Presentation. —In this, the attitude of the head is one of 
complete extension, with the result that the face lies lowest. It 
occurs in o'6 per cent, of all cases. 

3. Brow or Sinciput Presentation. —In this, the head is slightly 
extended, with the result that the forehead lies lowest. It occurs 
in o‘2 per cent, of all cases. 

4. Anterior Fontanelle Presentation, —In this, the head is midway 
between flexion and extension, with the result that the aiiterlor 
fontanelle lies lowest. The proportion of cases in which this and 
the following presentation occur is so small that no reliable 
statistics of their frequency can be given. They are included in 
the percentage of vertex presentations. 

5. Posterior Fontanelle Presentation. —In this, the head is more 
than normally flexed, and, consequently, the posterior fontanelle 
lies lowest. If flexion is still more exaggerated, the occiput may 
present, a condition termed by some an occipital presentation. 


Pelvic Presentations. 

1. Complete Pelvic Presentation. —In this, the foetus lies in its 
normal attitude, and as a result the breech and feet present. It 
is difficult to ascertain the exact proportion of cases in which this 
presentation occurs, as in most statistics all cases of pelvic pre¬ 
sentation are clarified together, and amount to 3-11 per cent, of 
all cases. 

2. IncotnpUie Pelvic Presentation. —In this, the normal attitude of 
the foetus is altered, with the result that three sub-presentations 
are found:— 

(а) The thighs are flexed and the lower legs are extended and 
lie along the trunk of the foetus, with the result that the breech 
alone presents—breech presentation proper. 

(б) One or both thighs are extended, the legs .remaining 
flexed, with the result that one or both knees present—knee 
presentation. 

(c) One or both thighs and legs are extended, with the result 
that one or both feet present—footling presentation. 


Shoulder Presentation. 

As hks been already mentioned, the practical importance of the 
exact presentation in transverse lie is not great. By far the 
commonest presentation is a shoulder. It occurs in 0*56 per cent, 
of all cases. 

It is quite possible that objection ftiay be taken to the inclusion 
of fontanelle presentations in the list of cephalic presentations, on 
the ground that they are only the result of sli^t secondary 
changes in a vertex presentation. All presentations, however, 
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may be divided into primary, and secondary or resultant. Where 
there is no deformity of either the uterus or the foetus, there is 
only one primary presentation of the head— i.e., a vertex pre 
mentation, and any other presentation occurring before labour has 
commenced is the result of deformity. Consequently, all the 
other head presentations must be regarded as secondary pre¬ 
sentations resulting from some interference with the mechanism 
of labour. The exact secondary presentation, which results, 
depends on the form and the degree of this interference, and its 
importance must be estimated, not by the extent of the displace¬ 
ment of the head which occurs, but by the nature of the probable 
causal agents of the displacement, and by the length of the 
diameters of the head which have to pass through the pelvis. 
I'or example, a brow presentation is the result of a less degree of 
displacement of the head than is a face presentation, but it is a far 
more important condition, as it brings into the brim of the pelvis 



t'lG. 93 .—Diagram of Vertex Pre- Fig. 94.—Diagram of Face Pre¬ 
sentation. SENTATION. 


diameters which are frequently too large to pass through the 
latter. Similarly, a fontanelle presentation is produced by a very 
slight displacement of the head, but its occurrence, as we shall 
subsequently see, tends to show the existence of a degree of pelvic 
narrowing which is sufficient to alter the mechanism of labour. 
Consequently, it cannot be regarded as of less importance than a 
face presentation. If a fontanelle presentation is to be considered 
as a variety in the mechanism of a vertex presentation, a face or a 
brow presentation— i.e., any resultant presentation—must be 
similarly considered, as it is not logically possible to differentiate 
between .them. Consequently, we consider that it is necessary 
to adopt th9 foregoing extended classification of presentations. 

It is a common mistake to consider that the presentation once 

9—2 
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fixed is unchangeable, even though the occurrence of secondary 
presentations clearly proves the possibility of the presentation 
altering. The error is in large part due to the fact that works 
on obstetrics must, for the sake of clearness, describe each 
presentation separately, and, consequently, students and others 



Fig. 95. —Diagram of Brow Presentation . 


are led into the belief that a vertex presentation is through the 
whole of labour a presentation of the vertex, and a brow presenta- 




Fig. g6 .—Diagram of Anterior Fig. 97. —Diagram of Posterior 
Fontanelle Presentation. Fontanelle PresentaxTon. 


tion a presentation of the brow. This is very far from being the 
case, and especially, in view of the extended classification of 
presentations which we have adopted, this point must be clearly 
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understood. A vertex presentation changes in the normal 
mechanism of labour as it passes through the brim into a 
posterior fontanelle presentation. Under abnormal circumstances, 
it may change into a posterior fontanelle presentation before it 
can enter the brim, or into an anterior fontanelle presentation; 
or it may change into a brow or a face; whilst, similarly, 
a brow or a face presentation may change into a vertex. This 
being so, how is it possible to classify presentations ? They are 
classified according to the presentation in which the foetus passes, 
or attempts to pass, through the brim of the pelvis—through 
the area of rnaximum resistance, and any previous or subsequent 
variations in the presentation are neglected. This brings us to 
a very important practical point. We can never be certain what 
the presentation is going to be until the head is fixed in the brim 
of the pelvis. 

The different lies and presentations may be tabulated as 
follows:— 


' 

Cephalic 

presentation 

Longitudinal ( 96'33 P«r 
lies 

(gg-44 per 

cent.) Pelvic 

presentation 
(3'll per 
cent.) 


Vertex (95 53 per cent.) 

Face (o ‘6 per cent.) 

Brow (o "2 per cent.) 

Anterior fontanelle 
Posterior fontanelle 

f Complete pelvis 

( Breech 

Incomplete pelvis .{ Knee 
( Foot 


Transverse 

lies 

{o-$6 per 
cent.) 


{ Shoulder 
Elt)ow 
Hand 


Position.—The term ‘ position ’ is used to express the relation 
between some fixed part of the foetus in utero and the middle line 
of the mother. According to the lie of the foetus, different parts 
are chosen to indicate the position. In longitudinal lies, the back 
is used as what may be termed the indicator (the French point 
de repere). If the back of the foetus is turned towards the left 
side of the mother, the foetus is said to be in the first position; if 
the back is turned towards the right side, the foetus is said to be 
in the second position. In transverse lies, the head is used as 
the indicator. If the head of the foetus is on the left of the middle 
line, the foetus is said to be in the first position; if on the right 
of the ^middle line, in the second position. These two positions 
can be subdivided, if necessary, into two sub-positions, according 
as the back is turned towards the front or the back of the 
•mother. , In this manner, the four positions of Naegele are ob¬ 
tained in loagitudinal lies, or the four positions of Winckel in 
transverse lies. 
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There does not, however, appear to be any real reason for 
recognising four positions. In the first place, the mechanism 
of labour is very little affected by the fact that the back is 
directed anteriorly or posteriorly. ■ In the second pl^cpi even if 
four positions are recognised, still the foetus may lie in a posi- 



A B 

Fig 98.—Diagram of ■ Position ' in Longitudinal Lie of Fcetus. 
A, First position, back to left; B. second position, back to right. 


tion which does not correspond with any of them—».«.,_ with 
back directed neither forwards nor backwards, but midway 
between these two positions. In the third place, any necessity 
for defining the position of the foetus^ exactly can be met by 
qualifying the term first and second position by adding the words 



A 

FiGj 99.—Diagram of ‘ Position ’ in Transverse Lie. 

A, First position, head to left; B, second position, head to right. 

‘ with the back in front ’ or ‘ with the back behind,’ as the case 
may be. Accordingly, we shall describe only two positions, but 
in each case we shall also add the positions of Nqegele or 
Winckel for the benefit of those who are accUstomsd to such a 
classification. 
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In longitudinal lies, the commonest position is the first position • 
with the back in front. The proportion of cases in which it 
occurs is greatest’ in cephalic presentations, as we shall presently 
see. In pelvic presentations, it is also more frequent, but its pre¬ 
ponderance is not so marked. The preponderance*bf first positions 
in cephalic presentations is largely attributable to the influence of 
gravity. As has been already said, if a foetus is immersed in a 
fluid of the same density as the liquor simnii, it floats on its back, 
its head lower than its breech, and its right shoulder lower than 
its left. When the mother stands upright, the uterus falls forwards 
and slightly to the right, so that its most dependent part is found 
in the right iliac fossa. Consequently, the foetus, under the 
influence of gravity, tends to lie with its head presenting, its back 
anterior, and its right shoulder in the right iliac fossa. That is 
to say, it lies in the first position with the back in front. Another 
cause of the frequency of this position is to be found in the rela¬ 
tion between the horizontal diameters of the uterus and the 



Fig. ioo.—The Fcetu.s as seen from Above, showing the Correspondence 
BF.TWBEN THE ANTERO-POSTERIOR DIAMETERS OF THE FfETAL OvOID, 
THE Transverse Diameter of the Uterus, and the Right Oblique 
Diameter of the Pelvis. 

horizontal diamreters of the foetus. The greatest horizontal 
diameter of the uterus is the transverse diameter, and the greatest 
horizontal diameter of the foetal ovoid is the antero-posterior 
diameter. Accordingly, the foetus accommodates itself best to 
the shape of the uterus when it lies with its antero-posterior 
diameter in the transverse diameter of the uterus. Now, in con¬ 
sequence of the usual dextro-torsion of the uterus, its transverse 
diameter corresponds with the right oblique diameter of the 
pelvis, and consequently the antero-posterior dkimeter of the 
foetal ovoid is found in the same position. A third re^on for 
the preponderance of the first position with the back in front 
may perhaps be found in the fact that, owing to the presence 
of the rectum, the left oblique diameter of the pelvis is slightly 
shorter than the right, and that, consequently, there is more 
space for the long diameters of the head in the larger right 
oblique diameter. 
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The various positions may be tabulated as follows :— 


Longitudinal 

lies 


Transverse lies 


C First position, back to the left 


1' In, front, first position 
I of Naegele 

I Behind, fourth position 
V. of Naegele 


Second position, back to the 
right 


In front, second posi¬ 
tion of Naegele 
Behind, third position 
of Naegele 


f First position, head to the left 


Second position, head to the 
right 


Back in front, first 
position of Winckel 
B^k behind, fourth 
position of Winckel 
Back in front, second 
position of Winckel 
Back behind, third 
position of Winckel 



PART II 


OBSTETRICAL ASEPSIS AND ANTISEPSIS 
THE OBSTETRICAL ARMAMENTARIUM 
OBSTETRICAL DIAGNOSIS 




CHAPTER I 


OBSTETBIOAL ASEPSIS AKD ANTISEPSIS 

History—Definitions^he Causes of Septic Infection—The Bacteriology of 
the Genital Tract; the Vulva, the Vagina, the Uterine and Cervical 
Cavities 4 ^The Prevention of Sepsis; the Disinfection of the Hands, 
Sterilisation of Instruments, the Disinfection of the Genital Passages, the 
Administration of Douches. 

In 1847, Semmelweis of Vienna drew the attention of his colleagues' 
to the enormous death-rate from puerperal fever in the lying-in 
wards of the General Infirmary of Vienna—a mortality which 
;xceeded 12 per cent. He was led by various incidents to ascribe 
this mortality to the infection of the patients by students, who 
same straight from the dissecting-rooms to the lying-in wards, 
and there made vaginal examinations with insufficiently washed 
hands. With the view of diminishing this terrible mortality, he 
enforced certain regulations, particularly the. thorough washing 
of the hands in a solution of chlorine before making vaginal 
examinations, with the result that the death-rate was, within a 
comparatively short period, reduced from 12*24 P®'" to 
i'27 per cent. In spite of this clear demonstration of the cause 
of the death-rate, the general adoption of cleanliness and dis¬ 
infectants was very slow. For many years, puerperal fever was 
still considered to he due to ill-defined causes, such as the weather, 
the temperament of the patient,-and the workings of Providence; 
and, what wds, perhaps, a still greater cause of confusion, 
puerperal fever was considered to be a disease peculiar to par¬ 
turient women, and its connection with the ‘ surgical ’ infection 
of wounds and with pysmia remained unrecognised. 

The statistics of the great Rotunda Hospital show that the 
results of the introduction of asepsis into the practice of that 
Institution were very marked, although at no time was the death- 
rate at all comparable with that of the Viennese Hospital at the 
time of Semmelweis, owing doubtless to the fact that there was 
no medical school or dissection-rooms in association with the 
niaternity department. Dpring the years 1846 to 1853—that is, 
during the time at which Semmelweis was teaching at Vienna, 
^ 3)501 w 5 m^ were confined in the Rotunda Hospital.* Of this 

* ' Lectures on Midwifery,' by E. W. Murphy, M.D. London, 1862, p. 705. 

•39 
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number 177 died, being a percentage mortality of i"3i, a wide 
difference indeed from Semmelweis’s figures. During the years 
1868 to 1875, 9,760 women were confined in the hospital.* Of 
this number 179 died, being a percent^e mortality of 2*21. More 
than twenty years had elapsed, but instead of a diminution in 
the niortality, an actual increase of almost oue per cent, had 
taken place. During the closing years of the nineteenth century, 
from 1893 1900,+ 10,219 women were confined in the hospital. 

Of this number 38 died, a percentage mortality of 0'37—that 
is to say, in a further period of twenty-five years the mortality 
was reduced to a sixth of what it had been. 

These figures suggest two interesting questions—How was it 
that at a time when in Vienna the death-rate was 12 per cent., 
the death-rate in Dublin was i'3i per cent.? And why should 
there have been, after a lapse of twenty years, an increase in the 
death-rate of nearly one per cent., followed after a similar period 
by so marked a decrease ? The answer to the first question has 
been in part given, but it is probable that another reason was 
also to be found in the fact that in Dublin the use of chlorine 
as a disinfectant had been practically applied some thirty years 
before Semmelweis proved its value in Vienna. Collins, Master 
of the Rotunda Hospital from 1826 to 1833, was obliged to tem¬ 
porarily close the hospital on account of a severe epidemic of 
puerperal fever. While it was closed, he had all the wards in 
rotation ‘ filled with chlorine gas in a very condensed form for 
the space of forty-eight hours the floors and woodwork were 
also painted over with chloride of lime, which was left on for 
forty-eight hours more. This was done in the year 1829, and 
from that time to the end of his mastership in 1833, he ‘ did not 
lose one patient from this disease.’ The number of deaths which 
had occurred in the hospital in the four years preceding this dis 
infection were 81, 33, 43, 34, and in the four years following it 
12, 12,'12, 12. 

The second question also admits of a very probable answer. 
During the peri^ 1853 to 1868, there was no real advance in the 
knowledge of the prevention of puerperal fever. Hygienic 
advances were doubtless made, but these, though important in 
themselves, are not sufficient to cope with the factors of septic 
infection. On the other hand, there was a distinct advance in 
what, for want of a better term, we may call the science of mid¬ 
wife^ as opposed to the practice of this subject. The use of 
the forceps became more general, and various other operations 
were more commonly practised, with the results that the oppor¬ 
tunities for infecting a patient were indefinitely increased. 

• ‘ Clinical Reports of the Rotunda Hospital,' by George Johnston. 1868- 
1875. 

t ' A Short Practice of Midwifery,’ by Henry Jeliett. Fourth edition, 190J. 
PP- 534. 535 - 

t ‘ A Practical Treatise on Midwifery,' by Robert Collins. London, i 833 > 
p. 388. 
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The enormous improvement in the death-rate from this time 
on is readily accounted for. The discoveries of Lister and Pasteur 
lead to the identification of puerperal fever and septic infection, 
or perhaps it is more correct to say they lead to the discovery 
that there was no such thing as puerperal fever, and that the 
conditions which had been grouped under this term were identical 
with the results of the septic infectior of wounds. Once this 
point was clearly grasped by medical men, the improvement in 
the mortality from septic infection became greater each year, 
until at the present time lying-in hospitals, which in former days 
were the most dangerous, are now the safest places in which a 
woman can be confined. 

With the foregoing statistics before us, we need not dwell 
upon the necessity for the rigid practice of asepsis and anti¬ 
sepsis in obstetrical practice. It is essential in an obstetrician 
that he should recognise this necessity and act accordingly. An 
obstetrician who does not recognise this, no matter how skilled 
he may be, will be a source of danger rather than of safety to his 
patient. We shall therefore first describe the sources of septic 
infection, as when they are known the methods of avoiding them 
will be more readily understood. Before doing so, however, it 
will be well to define certain terms of which we shall make use. 

By the term ‘ sterile ’ is meant the entire absence of living i 
micro-organisms. By the term ‘aseptic’ is meant the entire 
absence of septic organisms. By the terra ‘ antiseptic ’ is meant 
iiny substance which is capable of inhibiting the growth of, or of 
destroying; septic organisms. These are all definite terms, but 
the next term is by no means so definite— i.e., ‘ surgical cleanli¬ 
ness.’ The meaning which we should like this term to convey 
and the meaning which we are compelled by circumstances to 
attach to it are widely different. The object of all research into 
the different modes of sterilisation is to make surgical cleanli¬ 
ness correspond as closely as possible with sterility. This, un¬ 
fortunately, it is as yet impossible to do in the majority of 
cases Sterility is almost impossible on account of the number 
of saprophytic organisms which are in the air. The highest form 
of surgical cleanliness to which we can attain is in the case of 
those substances which can be exposed to the prolonged action of 
heat-«.g., dressings and instruments, and even here the term is 
at liSst usually synonymous with asepsis, while in the case of our 
hands, or of the skin of the patient, we can rarely, if ever, attain 
to such a height. In their case, the most that can be hoped for is 
that the external layers of the skin are rendered aseptic while the 
deeper, layers are still swarming with micro-organisms. For¬ 
tunately, as practice proves, this is sufficient. The term ‘ surgical 
cleanliness’ must, then, be taken to mean the nearest approach to 
sterility which can be obtained by the careful carrying out of 
those methofls which experience has proved to be most reliable. 
The last term, ‘ sterilisation,’ is that usually applied to the process 
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by which hands, instruments, etc., are rendered surgically clean. 
It is obviously not a jwrfectly correct term, but inasmuch as it 
conveys the end at which we are aiming, and so always keeps it 
before us, it is an extremely suitable one. 

Lastly, there are two terms which have been, and are still, used 
to denote two supposed sources of septic infection ‘ Autogenetic 
infection,' or, more shortly, ‘ auto-infection,’ is the term applied 
to the inoculation of the patient by bacteria which are present 
under normal circumstances in the body. ‘ Heterogenetic 
infection,’ or ‘ hetero-infection,’ is the term applied to the inocula¬ 
tion of the patient by bacteria which have been directly or 
indirectly introduced from without, and which are not present 
in the body under normal circumstances. A clear distinction 
must be made between these terms, inasmuch as it is doubtful 
whether auto-infection ever occurs. 

The cause of septic infection is the invasion of the tissues of 
the body by septic organisms; and in this term we include the 
streptococcus and the staphylococcus, the gonococcus and the 
diphtheria bacillus. It is obvious that any of these bacteria may 
be introduced into the genital tract from without, and so give rise 
to hetero-infection. If, however, they are also present in the 
pnital tract under normal circumstances, awaiting, as it were, a 
favourable opportunity for gaining access to the tissues of the 
l3ody, then auto-infection is also possible. Whether auto-infection 
is or is not possible is a most important question to decide, as on 
the answer to it are necessarily based' the various methods of 
preventing the occurrence of septic infection. To answer it, wc 
must study the bacteriology of the genital tract. 


THE BACTERIOLOGY OF THE GENITAL TRACT 

The genital tract may for bacteriological purposes be divided 
into three zones, each of which will be found to have its own 
bacterial peculiarities. These zones are as follows:— 

(1) Outside the hymen—the vulva. 

(2) From the hymen to the external os—the vagina. 

(3) Above the external os—the cervical and uterine 

cavities. 

^ The Vulva. —The vulva and all the parts surrounding, it’may 
be termed, the septic area of the genital passages. Their 
bacteriology is more or less identical with that of the skin of the 
rest of the body, save that owing to the juxtaposition of the anus 
the bacterial flora is perhaps more abundant. The bacteria most 
commonly met with are the Streptococcus and Staphylococcus aureus, 
the Staphylococcus albus and-the Staphylococcus epidermidis dlbus, the 
vaginal bacillus. Bacillus coli communis, numerous forms of sapro¬ 
phytic bacteria, and yeast cells. It must be remembered that 
intection by these bacteria cannot be termed auto-infection, any 
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more than the infection carried on the patient’s fingers to the 
jreihtal tract could be so termed. The presence of bacteria on the 
vulvar skin is accidental, as in the case of the skin of other parts 
of the body, and, consequently, infection by these bacteria is 
distinctly heterogenetic. 

The Vagina.—The bacteriology of the vulva has been dismissed 
in a few words, but that of the vagina is more complicated and 
uncertain. The difficulty of determining exactly the bacterial con¬ 
ditions of the vagina in health is great, a fact which is well shown 
by the contradictory results obtained by competent authorities. 

In 1892, Doederlein published a monograph* on vaginal 
secretion, in which he incorporated the results of his examination 
of the vaginal secretion of 195 pregnant women. ' He believed 
that he could distinguish two varieties of secretion—normal and 
abnormal. The normal secretion was a thick, dryish, crumbly, 
white material, with a very markedly acid reaction. On micro¬ 
scopical examination, it was found to be composed of epithelial 
cells, of large numbers of long, tolerably thick bacilli, and occa¬ 
sionally of a few yeast • cells. The abnormal secretion, on the 
other hand, was more fluid in character and purulent in appear¬ 
ance, and less acid or occasionally alkaline or neutral in reaction. 
Upon microscopical examination, it was found to contain leuco¬ 
cytes and epithelial cells, and many varieties of bacteria, especially 
cocci and short bacilli. Cultures made from the normal secretion 
were, as a rule, sterile, but from the abnormal secretion various 
pyogenic organisms could be isolated. Classifying the cases he 
examined on this basis, Doederlein considered that in 53'3 per 
cent, the secretion was normal, in 44-6 per cent, abnormal. 
Whitridge Williams,t in 1893, published the results of an ex¬ 
amination of fifteen cases, results which in the main agreed 
with Doederlein. The practical outcome of Doederlein’s work 
was to point to the possibility of auto-infection, and hence to 
the necessity for prophylactic vaginal douches. 

In 1894, Kroenig, who had succeeded Doederlein at Leipzig, 
published the result of his examination of 100 cases, J results 
which were directly opposed to those of Doederlein. Kroenig 
stated that ‘ the vaginal secretion of pregnant women who had 
not been examined, no matter whether normal, pathological, or 
highly pathological, never contained organisms which grow 
aerobically upon the ordinary media at the body temperature, 
except yeast and gonococci, and therefore never contained septic 
bacteria. The vagina of every pregnant woman who has not 
been examined is therefore aseptic.’ Later in the same year, 
Kroenig published another article on the effect of the vaginal 

* ' Das Scheidensekret,' Leipudg, 1892. 

t ' Puerp^al Infection considered from a Bacteriological Point of View,’ 
American Joun\fl of Medical Sciences, July, 1893. 

t ‘ Scheidensekretuntersuchungen bei too Schwangeren. Aseptik in der 
Geburtshiilfe,’ CentreUb. f. Gyn,, 1894, 3-10. 
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secretion on bacteria.* In this, he stated that the secretion, no 
matter what its character, possessed a markedly bactericidal 
action upon pathological organisms; and ‘ that we may consider 
the vagina of a pregnant woman as aseptic if we are sure that two 
or three days have elapsed since she was examined.’ This 
bactericidal action was found to be more marked the nearer to 
the cervix the test-growth was placed, and to be weakened 
or destroyed by antiseptic douches. It had been already described 
bjr Doederlein,+ who attributed it to the acidity of the vaginal 
discharge, caused by the presence of the vaginal, or lactic acid, 
bacillus. Kroenig further attributed this effect to phagocytic 
action and lack of oxygen. 

Kroenig did not fetand alone in his opinions. The same year 
that he published the article which has been referred to, Menge 
also published the results of the examination of fifty non-pregnant 
women,! in whom he had found the same bactericidal powers of 
the vaginal secretion, though they were not so marked as in 
pregnant women. In other ways he also confirmed Kroenig’s 
work. 

In 1897, Menge and Kroenig published jointly a work in which 
the results of the examination of sixty-seven additional cases was 
recorded. § From the united results of these and of the former 
cases, they confirmed their previous statement as to the absence 
of pyogenic organisms from the vaginal secretion. 

The differences between the results obtained by Menge and 
Kroenig, and by Doederlein, Whitridge Williams, and others, 
were stated by Kroenig to be due to faulty technique, whereby 
the septic organisms on the vulva were carried up into the 
vagina in the course of the removal of a specimen of the secretion 
for examination. With a view to either proving or disproving 
this, Williams undertook a fresh series of examinations on ninety- 
two women, with a technique which rendered the possibility of 
contamination of the vaginal secretion very small. The results 
of this examination are embodied in a most interesting article, ij 
which was read before the American Gynecological Society, and 
to which we are indebted for much information relating to the 
work of previous investigators. Williams’ work gives almost 
unqualified support to Kroenig’s statements in the matter of 
septic organisms. In only two cases could he find cocci in the 
secretion, and these cocci were not such as are found in puerpieral 
infection. On the other hand, he found several forms of aerobic 
bacilli as follows;— 

• ■ Ueber das bakterienfeindliche Verhalten des Scheidensekretes Schwan- 
geren,’ Deutsche Med. Wochenschrift, 1894, No. 43. * 

t Op. cit. 

t ' Ueber ein bakterienfeindliches Verhalten der Scheidensekrete Nicht- 
schwangerer,’ Deutsche Med. Wochenschrift. 1894, Nos. 46-48. 

g ‘ Bsditeriologie des Weiblichen Genitalkanales.' Leipzig,-1897. 

11 ' The Bacteria of the Vagina,' Transactions of the American Gynacologicol 
Society, 1898, p. 141. 
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(1) The vaginal bacillus in 30‘4 per cent, of the cases. 

(2) Long, thick bacilli, resembling the vaginal bacillus, in 
(74 per cent, of the cases. 

(3) Short, thick bacilli in about 12 per cent, of the cases. 

(4) Gas-producing bacilli in 3-2 per cent, of the cases. 

Al.so various forms of anaerobic bacilli were found in about 
16 to 17 per cent, of the cases, and included one form of gas- 
producing bacillus. None of these bacilli—aerobic or anaerobic— 
appeared to possess any pathogenicity. 

Williams further endeavoured to divide his cases into those 
with normal and those with abnormal secretion, according to the 
criteria of Doederlein, but apparently without any practical 
result. He did not find that the characteristics which Doederlein 
described were in all cases a correct index of the bacterial contents 
of the secretion. Moreover, his tables showing the relative course 
of the puerperium in the cases of so-called normal and abnormal 
secretion do not definitely show that there was any causal 
relationship between ‘ abnormal secretion ’ and subsequent eleva¬ 
tion of temperature. 

The conclusions which are drawn by Williams from his own 
examinations are as follows:— 

(1) The vaginal secretion of pregnant women does not contain 
the usual pyogenic cocci. 

(2) The fccrepancy in the results of previous investigators was 
due to the manner in which the secretion was obtained. 

(3) As the vagina does not contain pyogenic cocci, auto¬ 
infection is impossible. Consequently, when such cocci are found 
in the uterus, they have been introduced from without. 

(4) The gonococcus is occasionally found in the vaginal 
secretion, and during the puerperium may extend from the cervix 
into the uterus and tubes. 

(5) It is possible that, in rare instances, the vagina may contain 
bacteria which give r’pe to sapraemia and putrefactive endometritis 
by auto-infection. If such cases occur, they are usually not 
severe, and do not cause death. 

(6) Death from puerperal infection is always due to infection 
from without, and is usually due to the neglect of aseptic pre¬ 
cautions on the part of the physician or nursa 

(7) Puerperal infection is to be avoided by limiting vaginal 
examindtions as much as possible and by cultivating abdominal 
palpation. When vaginal examinations are to be made, the 
external genitals should be carefully cleansed and the hands 
rendered as aseptic as for a surgical operation. Vaginal douches 
are not necessary, and are probably harmful. 

These conclusions represent verjr fairly the extent of our know¬ 
ledge of the bacteriology of the vagina. They may be summed up 
in a few words:—The healthy vagina is an aseptic canal, and 
prophylactic ‘Vaginal douches are consequently not necessary. 

We have quoted Kroenig as stating that even the pathological 

10 



146 


OBSTETRICAL ASEPSIS AND ANTISEPSIS 


or highly pathological secretion of pregnant women never con¬ 
tained septic bacteria. This statement must, however, surely be 
qualified. Doubtless his experiments tend to show that, so long 
as the influence of the vaginal bacillus and the other causes of 
vaginal asepsis were paramount, septic organisms rapidly dis¬ 
appeared, but, on the other hand, he advances no proof that 
the action of the vaginal bacillus cannot-be overcome by excessive 
numbers of pyogenic cocci, a result which is bound to occur in 
certain cases. Where septic abscesses drain into the vagina, or 
where septic vaginitis or other septic conditions of the vaginal 
walls is present, the vagina must contain septic organisms-so soon 
as the strength of the invading bacteria overcomes the resistance 
of the vaginal bacillus. 

.3 The Uterine and Cervical Cavities.—The bacteriology of the 
uterine and cervical cavities is perhaps more settled than is that 
of the vagina. Winter examined a number of healthy uteri, and 
came to the following conclusions:—* 

(il The healthy uterine cavity contains no bacteria. - Nuu--', 

(2) The vicinity of the os internum contains no bacteria in 
50 per cent of cases. 

(3) The cervical secretion of every healthy woman contains 
numerous bacteria. 

This view has been adopted for some time, and has led to the 
division of the plug of mucus—the operculum, which fills the 
cervical cavity—into three zones; an upper sterile zone; a 
middle bactericidal zone; and a lower germ-containing zone. 
We shall see presently to what the bactericidal action of the 
middle zone is due. Menge and Stroganoff,! on the other hand, 
considered that the dividing line between germ-containing and 
germ-free territories lay at the os externum. They agreed as to 
the bactericidal action of the cervical mucus. Between these two 
views there is no very essential difference, as they both recognise 
that the uterine cavity is germ free, and only differ in the exact 
situation of the dividing line between the germ-free and the 
germ-containing territories. 

The cause of the sterile condition of the uterine cavity is, as we 
have mentioned, in the main the bactericidal action of the oper¬ 
culum, or plu^ of mucus which fills the cervical canal. Japp 
Sinclair J particularises the various causes of this action as 
follows;— 

(i) The difference in the reaction of the cervical and the 
vaginal secretions—a difference which keeps away from the cervix 
-the facultative aerobes and pathological organisms which some¬ 
times gain a footing in the vf^ina. •• 

* ‘ Ueber der Baliteriengehalt der Cervix,' Cmtralb.f. Gyn„ 1^5, 508. 

f ‘ Bakteriologiscfae Untersuchungen des Genitalkanales beim Weibe >>> 
Verschieden Perioden ihres Lebens,’ Monatss. f. Geb. u, Gyit., 1895, ii. 365* 
394 and. 494-504. 

* A Text-book of Gynaecology,’ edited by C. A. L, Reed, p. 355. 
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(2) The muscular power of the walls of the cervical canal. 

(3) The downward stream of the cervical secretion. 

(4) Some germicidal quality in the cervical secretion—that is, 
in the leucocytes and in the fluid which constitute the operculum. 

(5) The presence of the gonococcus when it has gained access 
to the cervix. It is thought that the presence of the gonococcus 
has a deterrent effect on the developmenf of other bacteria. This 
factor is, however, obviously of nq account in healthy uteri. 

( The foregoing brief account of the bacteriology of the genital 
passages can be summarised as follows:—^The genital passages 
may be divided into three tracts or zones—(a) a septic tract, 
comprising all outside the hymen; (JJ an aseptic tract, comprising 
; the vagina; (f) a sterile tract, comprising the uterine and cervical 
cavities. 

The cause of the condition of (a) requires no explanation. The 
aseptic condition of (6) is due to the deterrent action of the vaginal 
or lactic acid bacillus. on pyogenic organisms. The sterile 
condition of (c) is due to the bactericidal action of the constituents 
of the operculum. 

Aft er labour, the bacterial conditisns .qf. the genital passages 
have marke dly c hanged. Instead of there being three tracts or 
zones, as have been described, there are but two—a septic tract, 
comprising, as before, the vulva, and adjacent parts; and a sterile 
tract, comprising the vaginal and uterine cavities. In other 
words, the vagina has been changed from a tract which, though 
aseptic, contained numerous non-pathogenetic bacteria, and 
possibly some facultative saprophytes to a sterile tract. This 
change is in all probability brought about mechanically. When 
the membranes rupture, the downward flow of liquor amnii sweeps 
away much of the vaginal mucus and of its bacterial inhabitants. 
As the head descends, it dilates the vaginal walls to their utmost 
extent, and consequently enables the second flow of liquor amnii 
to more thoroughly gweep out the vaginal contents. Lastly, the 
birth of the placenta completes the cleansing of the vagina. 

If any further argument is necessary to destroy that bugbear of 
obstetrics, the possibility of true auto-infection—infection from 
bacteria which are present in the genital passages under normal 
conditions, such proof is to be found in the statistics of the large 
maternity hospitals, which have abolished the use of the prophy¬ 
lactic douche in normal cases. We cannot here enter into these 
statistics. It is sufficient to say they furnish a striking clinical 
proof of the truth of Kroenig’s and Williams’ statements regarding 
the asepsis of the normal vagina. 

We _may. then, safely assume that neither before nor after 
labour: is auto-infection possible. If the patient is infected, the 
cause of the infection has dbme from without, either directly or 
indirectly krom some already infected area. Already existing 
septic infectiftn may be present in the form of septic or gonorrhoeal 
vulvitis, urethritis, vaginitis or cervicitis, as peri-vaginal or peri- 
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uterine abscesses, as septically infected chancres or condylomata, 
or, in short, as any form of septic lesion which communicatees 
directly or indirectly with the genital passages. Septic infection 
from without can be introduced in three ways-:-by septic hands, 
by septic instruments, and by carrying up septic matter from tlie 
vagina and perinaeum. 

The prevention of the*"extension of infection in already infected 
cases win be discussed in its proper place under the treatment of 
septic infection. Here, we are alone concerned with the pre¬ 
servation of asepsis—with the prevention of the infection of 
previously healthy patients. 

THE PREVENTION OF SEPSIS 

In order to prevent the occurrence of septic infection, the 
obstetrician must determinedly set himself to ensure the surgical 
cleanliness, or, if possible, the asepsis, of everything which comes 
into contact with the genital passages of the patient. Asepsis 
can only be obtained in the case of substances which can be 
submitted to the prolonged action of a sufficient degree of heat 
or of antiseptics of sufficient strength to ensure the destruction of 
all bacteria. This can be done in the case of instruments and 
dressings, but in the case of the genital passages themselves, or 
of the hands of the operator, sterility is unattainable, and the 
obstetrician, like the surgeon, must be content with surgical 
cleanliness. 

' The Disinfection of the Hands.— The hands of the obstetrician 
furnish the most common means by which septic infection is 
introduced. Vaginal examinations have to be made, operations 
have to be performed, and in both these procedures the fingers 
are in intimate relation with what may be termed inocculable 
areas. Consequently, the cleansing and disinfection of the hands 
is of pre-eminent importance. ^ 

Many methods of obtaining surgical cleanliness have from time 
to time been recommended, and as a rule in surgical practice 
every surgeon has his own favourite method. The range of 
choice in obstetrical practice is, however, more limited, as, 
although in hospitals methods which involve many details can be 
readily carried out, in general practice complicated processes are 
impossible. This, however, is not altogether without its! advan¬ 
tages. The adoption of complicated processes of disinfecting the 
hands sometimes tend to make an operator or an obstetrician 
attach too much importance to the use of various kinds of chemi¬ 
cal antiseptics, to the neglect of that most imports^t of anti¬ 
septics, soap and water. The use of chemical antiseptics is 
undoubtedy a proper and necessar5' procedure when they are 
used in a sensible manner; but this, unfortunately, is not always 
done. Medical men who are not familiar with thtf properties of 
antiseptics are sometimes inclined to neglect them altogether, or, 
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on the other hand, to attribute what is little short of miraculous 
powers to them. All antiseptics require a certain time in which 
to produce their effect, and few, if any, antiseptics will act on 
iKicteria which are protected by a covering of grease. Conse- 
([uently, if we desire to disinfect our hands by the use of chemical 
antiseptics solely, we must first soak the Jiands in some substance 
wliich will dissolve away all fat, and then expose them for the 
necessary time to the action of the antiseptic chosen. Such a 
process cannot always be adopted by men in general practice, 
and we therefore do not recommend it. We have only mentioned 
it to show that splashing a finger or even a whole hand through 
an antiseptic, and then considering that the finger is in a fit 
condition to insert into the vagina, is a practice akin to the 
hereditary folly of the ostrich. 

'I'he following is a satisfactory method of disinfecting the 
hands, it possesses the advantage of not requiring the use of 
several different kinds of antiseptics, and it has stood the test of 
time at the Rotunda Hospital and in many other places. It is 
carried out as follows:—Cut the nails short, and remove gently 
with a penknife any superfluous skin which may surround them. 
Wash the hands with any good soap—carbolic, if wished—and a 
nail-brush for from three to five minutes, in plain water or in a 
one per cent, solution of lysol. Special attention must be paid to 
the nails and the skin surrounding them. Wash off all trace of 
soap from the hands, and then immerse them for one minute 
in a I in 500 solution of corrosive sublimate in water. If the 
obstetrician dws not like corrosive sublimate, he can substitute 
for it mercuric potassium iodide, a substance which has the 
advantage over corrosive sublimate that it does not cause 
blackening of the finger-nails. It is also said to be more power¬ 
ful and at the same time to possess less toxic effects, and so to be 
less dangerous. It possesses the properties of the red iodide of 
mercury, but is considerably more soluble. It is used at a strength 
of I in 1,000. 

In hospital practice or after contact with pus or other septic 
m.iterial a more rigorous method of disinfection may be adopted. 
Heinicke* states that absolute sterility is almost obtained by the 
following processScrub the hands for five minutes in warm 
water ryith soap and a nail-brush. Then scrub them for from 
three to five minutes in absolute alcohol, and finally soak them 
m an antiseptic such as corrosive sublim''te. Kelly, I on the 
other hand, recommefids the use of permanganate of potash and 
o.\alic acid. His procedure is as follows;—First, scrub the hands 
and foreaims for ten minutes with soap, warm water, and a nail¬ 
brush. The water must be frequently changed. Then, immerse 
the hands in a hot, saturated solution of permanganate of potash 
until they ftre stained a deep mahogany colour. Next, immerse 

* Centralb. furGyn., November, 1894. 

t ‘ Operative Gynaecology,’ vol. i., p. 22. 
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them in a saturated solution of oxalic acid, which removes the 
colour and completes the sterilisation. The oxalic acid should be 
as warm as possible. Lastly, remove the oxalic acid by rinsing 
the hands in warm water or in sterilised lime-water. 

The introduction of rubber gloves, which can be boiled, is of 
great advantage to the obstetrician, as they enable him to render 
his hands aseptic at a Moment’s notice. If thin gloves are used 
the opet]ator*s sen^ of touch is little, if at all, impaired. The 
gloves must be boiled before use, and will be most readily drawn 
on if they are first filled with a weak solution of lysol. Their use 
by the general practitioner who is obliged to attend all kinds of 
cases is absolutely indicated both when making vaginal examina¬ 
tions and when performing obstetrical operations. 

A few words must be said with regard to the use of lubricants. 
We hope that it is unnecessary at the present day to point out 
the dangers of the use of vaseline taken from a large open oint¬ 
ment-jar, into which clean and dirty fingers have been dipped 
from time to time. As a general rule, lubricants are unnecessary 
during labour, as the abundant mucus in the vagina acts as a natural 
lubricant. In ?ome cases it is, however, of material service to 
have the fingers lubricated with some aseptic substance. For 
this purpose, soap answers as well as anything else. If it has 
been boiled in the making, and if the outer coat is first washed 
oflF, we may rely on its asepticity. Antiseptic lubricants, which 
can be obtained in collapsible tubes, such as corrosive vaseline, 
may also be used, if care is taken to replace the metal cap of the 
tube after using. If lysol solution is used with which to wash 
the hands a lubricant is not required, as the soap which it con¬ 
tains is sufficient. It is for this reason a typical antiseptic for 
midwifery practice, but it is also well to have a basin containing 
corrosive sublimate at hand, as the slipperiness which lysol 
imparts to the hands is at times a disadvantage. 

Sterilisation of Instruments and Dressings.*—Instruments which 
can be boiled without deterioration admit of ready sterilisation in 
this manner. They should first be taken asunder as far as possible, 
then scrubbed with soap and water and a brush, and lastly boiled for 
at least five minutes in a one per cent, solution of common washing 
soda. The latter is said to prevent them from rusting, and is at 
any rate a good solvent of grease. To permit of this method of 
sterilisation all instruments should when possible be ihade of 
• metal, and wooden handles have rightly fallen into disuse, as it is 
impossible to efiiectively sterilise them. Dressings, when required 
in operative cases, must be sterilised in the usual manner in a 
steam steriliser. Sanitary towels or diapers required af^er delivery 
should be placed in a i in 500 solution of corrosive sublimate at 
the commencement of labour. Thdy will then be ready for use 
when required. * 

Laminaria tents are occasionally wanted in obstetlical practice. 
They must never be used unless they have been previously 
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thoroughly sterilised. This is done by soaking them for twenty- 
four hours in ether and then storing them in a one per cent, solution 
of corrosive sublimate in alcohol, or they may be boiled in alcohol 
for twenty minutes in the author’s catgut steriliser. 

The Disinfection of the Oenital Passages.—The external genitals 
must be disinfected with the greatest care at the commencement 
of labour, as otherwise, as we have mentioned, septic organisms 
may be carried into the vagina, and so the care and trouble which 
lias been taken to ensure the disinfection of the hands be rendered 
useless. Similarly, during the course of labour, the parts must be 
disinfected afresh whenever any soiling occurs. To disinfect the 
genitals at fbe commencement of labour, first wash the parts 
carefully with the hand and soap and water or a half per cent, lysol 
solution, taking care to separate the labia and to wash between 
them. Then, wash off the soap, and bathe the parts well with a 
I in 500 solution of corrosive sublimate. For subsequent disin¬ 
fection, use lysol solution, as the continued use of corrosive 
sublimate is prone to produce a rigid condition of the perinseum, 



Fig. ioi.—The Author’s Catgut Steriliser. 

A, Receptacle for catgut; B, screw cover; C, rubber washer. 


and so to tend to the occurrence of lacerations. If it is necessary 
to pass the catheter, care must be taken to thoroughly cleanse the 
orifice of the urethra. 

■ We must now discuss an important question on which we have 
already touched when discussing the bacteriology of the genital 
tract. Is it necessary to wash out the vagina during labour in 
all cases ? In other words, is a prophylactic douche— i,e., a 
douche? given with the object of preventing septic or saprophytic 
infection—necessary either before or after labour ? This practice 
lias been in the past and, indeed, is still adopted by many com¬ 
petent authorities. It is, however, an operation—fpr it is right 
to consider it such—to which a very definite risk is attached, 
the risk of introducing instead of removing septic organisms. 
Consequently, it is a practioe which should not be adopted unless 
It can be clearly shown that the danger of omitting it is greater 
than the danger of adopting it. The study of the bacteriology of 
the vagina has shown, and clinical facts have clearly demonstrated, 
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that this is not so. When a vaginal douche is regarded as a 
preliminary essential to operation, and as a procedure which must 
be carried out thoroughly and carefully, the attendant risk of 
introducing septic organisms is minimised. But, when the ad¬ 
ministration of a vaginal douche is regarded as a matter of 
routine—which must be done in every case, and of the efficacy 
of which there is considerable doubt, and especially when it is en¬ 
trusted to a more or less competent nurse-tender to carry out, Jhe 
possibility of the infection of the patient is very much increased. 

We may answer definitely in a few words the question which 
we have asked. The use of a routine vaginal douche in normal 
cases is not only unnecessary, but dangerous. It is a practice 
which cannot be too strongly condemned, and which, we trust, 
will rapidly fall into the same oblivion in private practice into 
which it has already fallen in well-conducted maternity hospitals. 

When any operation has to be performed which necessitates 
the passing of the hand or of instruments into the uterine cavity 
the cleansing of the external genitals must be still more care¬ 
fully performed. In such cases the obstetrician must not trust 
to the nurse, but perform this duty himself as an immediate pre¬ 
liminary to the operation. In addition to the external disinfec¬ 
tion, it is also well to thoroughly wash out the vagina, with the 
object of removing all discharge, blood-clots, etc., which may 
have collected there. The necessity for this may be questioned, 
in view of what we know of the bacteriology of the vagina. The 
answer is shortly this:—The vaginal discharge may contain facul¬ 
tative saprophytes, or even actual saprophytes which have gained 
access in the air. If these are carried into the uterus, and there 
find a suitable nidus, saprajmic infection will result. This is 
particularly likely to occur in cases of the application of the 
forceps when labour has been prolonged. In these cases, the 
liquor amnii lies, possibly for many hours, in the vagina, and 
decomposes under the influence of air-borno^ saprophytes. Con¬ 
sequently, a preliminary douche is advisable. Further, in normal 
cases, all movement through the vagina is in a downward 
direction, and so tends to prevent the upward passage of micro¬ 
organisms. When, however, the hands or instruments are passed 
upwards into the uterus the reverse is the case, and any decom¬ 
posing material in the vagina is directly carried upwards. 

'' The most suitable fluid with which to douche out the vagina 
or uterus is in all probability ^sterilised water, if it can be ob¬ 
tained. It is very improbable that antiseptic solutions have any 
direct germicidal effect on bacteria which may be present, inas¬ 
much as bacteria are not exposed to their action for a sufficient 
period to be destroyed by the weak solution which we are com¬ 
pelled to use. Vaginal douches in all probability produce vaginal 
asepsis, not by killing the bacteria present, but by sweeping them 
away mechanically in the stream of water. ^ Howe^^r, in private 
practice it is seldom or never possible to obtain sterilised water. 
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hikI, consequently, we must use the next best substitute, which 
will be furnished by water to which an antiseptic has been added 
with the object of sterilising it. For general use, a one per cent. 
*.()lution of lysol, or a i in 320 (».«., | oz. to a gallon) solution of 
11 eolin is perhaps the most suitable. Lysol possesses the undoubted 
advantage of containing a quantity of soap which increases its 
cleansing action, and which by its lubrJbating quality facilitates 
any intravaginal or intra-utenne manipulations. On the other 
hand, lysol is apt to cause unpleasant irritation of the skin and 
mucous membrane of the patient. If creolin is used, the necessary 
qu-Mtity must be first added to cold water, and then boiling water 
added to this, as it does not mix well with hot water. 

The use of corrosive s ubli mate solution for douching purposes 
/s not to be recommended. In the first place, even in very weak 
solution it is occasionally attended with unpleasant consequences, 
as it affects different patients in different degrees of severity. 
Fatal consequences have followed the injection of a quart of 
corrosive sublimate solution of a strength of i in 1,000.* Its use 
is especially dangerous in the case of patients suffering from 
Bright’s disease or in those who have had attacks of haemorrhage, 
or who have extensive laceration of the vagina (Ribemont- 
.Dessaignes). Further, it is unreliable as an antiseptic, as it is 
decomposed by albumin forming an insoluble albuminate of 
mercury, and, if this decomposition is prevented by the addition 
of tartaric acid, as is usually the case, the toxic effect of the 
douche is increased. Also, corrosive sublimate has the un¬ 
pleasant property of constringing the tissues with which it comes 
into contact, and so increasing their rigidity and liability to 
laceration during labour. If, for any reason, corrosive sublimate 
is used for douching purposes, a solution of i in 5,000 is of suffi¬ 
cient strength, and such a solution is said to have the same 
bactericidal effect as has a solution of i in 1,000 (Tarnier). 

Carbolic acid is alpo unsuitable for use, as its toxicity is greater 
in comparison to its germicidal power than is the toxicity of 
cither creolin or lysol. It also occasionally causes an erythe¬ 
matous eruption of the skin and mucous membrane with which 
it comes in contact. If it is used, the strength of the solution 
should not exceed two per cent. 

A vaginal douche is administered as follows;—The patient 
is plac'ed on the left side, with her buttocks projecting well 
o\ er the edge of the bed. Beneath her, is placed a small 
mackintosh of sufficient size to extend beyond her into the bed, 
where it ought to pass over a pillow or a folded sheet, in order to 
prevent tlje water from running in the wrong direction, while it 
hangs over the edge of the bed as a valance, and so serves to 
induct the water into a bafh placed to catch it. The douching- 
uuid is placed in a jug or douche-can, from which it can be drawn 

* ' Death from a Single Vaginal Douche,' by G. de N. Hough, Boston Med. 
""'ISurg.Joum., April 9, 1903, p. 393. 
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by a siphon-douche in the manner subsequently described, and 
which IS placed at the necessary height. The external genitals 
are first thoroughly washed and disinfected. A glass nozzle, with 
several apertures at the end for the escape of the fluid, is then 
fixed to the end of the' tube; the doctor or nurse, as the case 
may be, stands or, better, sits on a low stool beside the patient, 
and holding the nozzle < in the right hand, passes two fingers of 
the left hand into the vagina, and draws back the perinseum. 
The nozzle is then introduced, and passed at once to the top of 
the vagina, in order that the stream may flow downwards through 
the vagina, and not upwards. While the fluid flows, the fingers 
distend the vaginal walls, in order to ensure that no folds exist in 
which discharge can remain. The usual amount of fluid which 
is used is about half a gallon. 

If a uterine douche is to be administered, it is preferable to 
place the patient in the cross-bed position, her buttocks project¬ 
ing over the edge of the bed and the .mackintosh arranged as 
before. A vaginal douche is given in the manner described, 
and then the glass nozzle is removed and a Bozemann’s return 
catheter substituted. Under the guidance of the fingers, the 
catheter is introduced into the uterus, and passed cautiously up¬ 
wards as far as it will go. The tip of the catheter is moved 
gently from side to side in order to wash out the entire cavity. 
If the return pipe becomes blocked by a clot or debris, the catheter 
must be at once removed and the pipe cleared. 



CHAPTER II 

THE OBSTETBIGAL ABMAMENTABIUM 

Antiseptics—Drugs—Instruments, for General Use, for Special Operations— 

^ Contents of the Obstetrical Bag. 

The armamentarium of the obstetrician should be as uncompli¬ 
cated and as small as is consistent with the requirements of 
modern obstetrics, inasmuch as portability is a most necessary 
quality. At the same time, it must also be complete. An 
obstetrician has frequently to attend patients at a considerable 
distance from his residence, and, as some obstetrical complica¬ 
tions are sudden in their occurrence and urgent in their demand 
for treatment, it is never safe to rely on the possibility of sending 
for the necessary instruments or drugs when they are required. 
They must rather be always at hand, or otherwise valuable time 
may be wasted and perhaps life lost. In the following chapter 
we propose to enumerate the various components of an obstet¬ 
rician’s armamentarium, mentioning the instruments and drugs 
which should be always at hand during the conduction of a case, 
as well as those which may occasionally be required, but which 
it is not necessary to have always within immediate reach. 

• 

Antiseptics. —As we have seen in the previous chapter, 
antiseptics are required for the disinfection of the hands of the 
obstetrician and the skin of the patient, and for use in vagina) 
and uterine douches. For these purposes, two antiseptics are 
sufficient—corrosive sublimate and'^.lysol or creplin. Corrosive 
sublimate is most readily carried in the form of tablets, one of 
which added to a pint of water makes a solution of the strength 
of I in 1,000. The other two antiseptics are carried in their 
full strength. 

In certain septic conditions of the genital tract, it ma3r be 
necessary to use some antiseptic in a form which will enable it to 
be brought into prolonged contact with the septic area. This is 
particularly the case in puefperal ulcers, septic endometritis, and 
such conditions, o The most useful antiseptic for this purpose 
is iodoform, & substance which can be introduced into the genital 
passages as a powder, in the form of a pencil or bougie, or on 

*35 
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gauze. The powder can be carried in a small dusting-pot with 
a screw cover, to prevent the escape of the iodoform or the 
entice of dirt. Iodoform bougies are but rarely required, as 
their place has been largely taken by iodoform gauze. The 
author does not recommend their use. If required, they can be 
carried in a sterilised bottle with a closely-fitting stopper. Iodo¬ 
form gauze, on the other hand, is a most valuable substance, and 
furnishes an excellent method of obtaining the germicidal action 
of iodoform. It is used not alone for disinfecting septic surfaces, 
but also for plugging the vagina and uterus in cases of haemor¬ 
rhage, etc., as in such cases the use of aseptic gauze is inad¬ 
visable on account of the danger of saprophytic decomposition. 
The form of gauze most suited for obstetrical work is known as 
moist gauze, and contains about ten per cent, of iodoform. It is 
usually packed in boxes or jars containing six yards. These 
pieces are too wide for tamponing purposes, and should be cut 
into strips of two or three inches in width. These are then rolled 
as a bandage, and are ready for use when required. Considerable 
doubt has been expressed as to the germicidal power of iodoform, 
as, experimentally, it appears to have little or no effect on staphy¬ 
lococci or streptococci in culture-tubes There is, however, little 
doubt that, practically, as applied to wounds, iodoform has a con¬ 
siderable germicidal effect, or, at any rate, a considerable power 
of preventing the effects of germ infection. This difference in 
its behaviour is accounted for on the ground that iodoform, to 
develop its germicidal effect, requires to be in the presence of 
albumin. It is also said that iodoform does not so much destroy 
bacteria as transform their toxins into combinations with iodine 
which are non-toxic (Stch6goleff).* Whatever may be its actual 
mode of action, the beneficial effect of iodoform in suppurative or 
saprsemic conditions is undeniable. 

It- Drugs. —The drugs which must be carried by an obstetrician 
are few in number, and only include such as are of routine use or 
are liable to be required in an emergency. The following list will 
as a rule be found to be sufficient:— 

(ij Ergot .—This may be carried either as the liquid extract, for 
administration by the mouth or hypodermically, or as citrate of 
ergotinin for hypodermic administration. The pharmacopoeial dose 
of the former preparation is ten to thirty minims by the'mouth, 
and is valueless for obstetrical purposes— i.e., as an oxytoccic or 
promoter of uterine contractions. For this purpose, up to two 
drachms may be given by the mouth, and up to half a drachm 
hypodermically. The pharmacopoeial preparation is notoriously 
unreliable, but the preparation known as Squibb’s liquid extract 
of ergot may be regarded as trustworthy if it has not been kept for 
too long. Up to ^ grain of the citrate of ergotinin may be given 
hypodermically. ‘ 

* Arch, de Mid, ExpirimcHt., November, 1894. 
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(2) Chloroform.—This is required for inducing anaesthesia. A 
four-ounce drop-bottle should be carried. 

(3) Strychnine.-This may be required in cases of syncope from 

li.t morrhage or other cause. It is most easily carried as the 
sulphate of strychnine, made up in tablets for hypodermic ad¬ 
ministration, and containing grain. Up to grain may be 
administered at a time. » 

(4) This may also be required in cases of syncope. It 
is administered hypodermically in doses of twenty to forty minims. 
An ounce or so of it should be carried in a stoppered bottle. 

(5) Tincture of Opium and Morphia.—Both these drugs should 
be carried, as they are constantly required for their sedative or 
hypnotic effect, and morphia may also be required in cases of 
eclampsia. An ounce of the former in a stoppered bottle and 
tablets containing a third of a grain of the tatter for hypodermic 
administration, are the easiest method of carrying them. 

The foregoing are the only drugs which should be habitually 
carried. Any others can be obtained specially if they are wanted. 

Instruments.— In discussing the various instruments which 
are required by the obstetrician we propose to divide them into 
two classes: — 

(A) Instruments which are required for general obstetrical 

purposes or whose use is common to the majority of 
operations. 

(B) Instruments which are required for the performance of 

special operations. 

(A) (Jeneral Instruments.—The instruments or appliances which 
are required for general purposes or whose use is common to the 
majority of operations are as follows:— 

(i) A Syphon Doucfu. —This appliance is designe’d to take the 
place in private practice of the douche-tin, which is more generally 
used in hospitals. ^It is a portable, easily-cleaned, and most 
efficient means of administering a vaginal or uterine douche, and 
has, we trust, entirely supplanted that dangerous and inefficient 
implement, a Higginson’s enema syringe. The construction of a 
syphon douche will be readily understood from the illustration 
(». Fig. 102). It is composed of a rubber tube about six feet in 
length, without valves of any kind. At one end, it has got a 
sinker,*which keeps it immersed in the fluid used; a little further 
up the tube is encased in a movable horseshoe-shaped guard of 
vulcanite, which fits over the edge of the jug and prevents the 
tube from kinking. Halfway down the tuLv., there is a ball-shaped 
expansioiy and a little further on there may or may not be a tap. 
It IS completed at the other end by a glass nozzle. To use the 
douche, the sinker is immersed in the fluid, and the vulcanite 
guard adapted to the depth of the jug, which is then placed 
upon the stand. The ball is compressed with one hand, and the 
tube then nipped between the nozzle and the ball. By this 
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meaos, when the ball is released, water is drawn into it from the 
jug. This usually is sufficient, and the water will continue to run, 
upon the principle of a syphon. If it does not, it is only neces¬ 
sary to repeat the previous manipulation. 

Its advantages over a Higginson's syringe are at once apparent. 
The latter has got two vdves, which are seldom perfectly 
efficient. The result is* that there is usually a slight amount of 
indraw through the nozzle, and consequently vaginal discharge, 
etc., tends to find its way into the ball, with the result that the 
difficulty of keeping it sterile is very great. Further, the flow 
of water from it is intermittent, and it requires the use of both 
hands, one holding the nozzle in position, the other compressing 
the ball. Lastly, the fact that an enema syringe is primarily 
intended, and is used for the administration of enemata, renders 
it probable that a single syringe will be used for both the rectum 
and the vagina—a most dangerous practice. A syphon douche can 
be sterilised by allowing it to soak for some hours in a i in 500 
solution of corrosive sublimate, if the metal sinker and the tap 
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Fig. 102.—A Syphon Douche. 


are first removed. It should then be carried in a sterilised water¬ 
proof bag. 

(2) An Enema Syringe .—This may be occasionally required for 
the administration of enemata, and must not be used for any 
other purpose. Higginson’s syringe is the form which is gienerally 
used. It should be carried in a small bag, to prevent it from 
coming into contact with other instruments. 

■(3) A Female Catheter .—A metal catheter of the form shown is 
the most serviceable. It is readily sterilised by boiling, and can¬ 
not be broken. The percentage of cases in which it is necessary 
to empty the>bladder, and in which' such a catheter cannot be 
introduced, is* extremely small, and for such cases a new gum- 
elastic catheter may be carried, but as it cannot be eaaily sterilised, 
it must not be used a second time. 
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(4) Vaginal and Uterine Douche Tubes .—A glass nozzle six inches 
in length and pierced at the' top with several holes is the best 
form of tube for vaginal douching. It can be sterilised by boiling. 
Two or three should be carried, as they are liable to-get-broken. 
For uterine douching, a return catheter is, necessary—that is, one 
which not only carries the water into the uterine cavity, but also 
provides a means for the escape of the fluid. The best form is, 
perhaps, that devised by Bozemann. It is made of metal, and 
can be taken apart for cleansing purposes. "Two sizes should be 
carried. A large size for post-partum douching, and a smaller 
size for use in cases of abortion, etc. 

(5) A Hypodermic Syringe .—One of the numerous forms which 
permit of sterilisation should be used. 

(6) A Mucus Aspirator .—This is required for removing mucus 
from the throat 01 the infant, in cases where premature efforts at 



Fig. 103.—Female Catheter, 


inspiration have been made. Ribemont-Dessaignes devised a 
special instrument for .this purpose, composed of a tube with a 
curve corresponding to the respiratory passages, and through 
which suction is obtained by the attachment of a rubber bag 
similar to that of a ball enema syringe or by the mouth of the 
operator applied directly.* A male metal No. 3 catheter answers 
the same purpose, a^d is more generally used, 

(7) A Pair of Surgtcal Scissors. 

(8) A Good Nail-Brush. 

(9) Chloroform Inhalers. —It is usually advisable to carry two 
forms of chloroform inhaler, one for obtaining obstetrical, and the 
other for obtaining surgicd ansesthesia. For the first purpose, 
Murphy’s inhaler is best. It will be subsequently described. 
For the second purpose, Schimmelbusch’s mask or other similar 
form of mask is most suitable. 

(B) Special Instruments.—The instruments or appliances 
which are required for the performance of special operations are 
as follows:— 

(i) Thejnduciion of Labour and Dilatation or Incision of the Cervtx .— 
(») Gum-elastic bougies; (i) Champetier de Ribas’ or Barnes' 
hydrostatics dilators, or sea-tangle tents; (c) Hegar’s dilators; 

* ‘ Recherch^ sur I’insufflation des nouveau-nda et description d’un nouveau 
tube laryngien,’ Progris Medical, 1878, 
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(is American forceps; (<) long-handled and blunt-pointed scissors 
if) vaginal speculum; (g) appliances for suturing as below. 

(2) The Application of Forceps —A pair of long axis-tractior 
forceps—Neville’s, Milne Murray’s, or Tarnier’s. . 

(3) Extraction in Obstructed Breech Cases.—A porte-fillet 01 
No. 10 gum-elastic catheter with stilette. 

(4) Craniotomy.—(a) A perforator—Simpson’s or Naegele’s; (i) a 
cranioclast — Braun’s; or better, a combined cranioclast and 
cephalotribe—Winter’s modification of Auvard’s. 

(5) Embryotomy. —(a) Braun’s blunt hook; ( 4 ) a pair of stout 
long-handled and sharp-pointed scissors. 

( 6 ) Cceliotomy and Hysterectomy.—(a) Two scalpels ; ( 6 ) a dozen 
clip-forceps; (c) three pairs of scissors, one sharp-pointed, one 
blunt-pointed, and one curved on the flat ; (d) retractors; (e) four 
or five long, straight and curved, narrow-bladed clamp-forceps, 
and four or five stouter forceps of various shapes; (/) needles, 
needle-holders, and suture materials; (g) two short and two long 
dissecting forceps with sharp teeth; (A) three or four dozen gauze 
sponges. 

(7) Symphysiotomy. —(a) Two scalpels; (i) two pairs of scissors; 
(c) two lateral retractors; (d) whole curv^ needles of different 
sizes; (e) needle-holder; (/) a dozen clip-forceps; (g) several 
straight and curved narrow-bladed clamps; (A) dissecting forceps 
with teeth ; (i) suture materials; (j) iodoform gauze; (A) the 
usual sponges and dressings. In addition, the following, though 
not absolutely necessary, are often of great assistance : ^l) A 
special knife for dividing the symphysis; (m) a bistoury with a 
short strong blade, thinner at the edges than in the middle; 
{«) Faraboeufs grooved sound; (0) a registering separator for 

. separating and measuring the distance between the pubic bones. 

(8) Suture of Perinaal Lacerations, etc. —(a) Needle-holder— 
Martin’s or other form; (6) whole curved needles—Martin’s; 
(c) sterilised silk, silkworm gut, or cat-gut. ,, 

.(9) Suture of Cervix .—In addition to the foregoing— (a) posterior 
vaginal speculum; (b) two American forceps. 

(10) Tamponade of the Vagina and Uterus, —(a) Iodoform gauze; 

S cotton - wool j (c) long narrow-bladed plugging forceps; 

) American forceps and posterior vaginal .speculum. 

(11) Curetting. —(a) Two or three curettes — Rheinstadter’s, 
Sims’, and Hegar’s; (A) American forceps. 

(12) Infusion of Saline Solution. —(a) A blunt-pointed metal nozzle 
for introduction into vein ; (b) a sharp-pointed metal nozzle for 
introduction into cellular tissue. 

sf. The foregoing is a fairly full list of the instrumen,ts and ap- 
pliances which may be required to meet any obstetrical emergency. 
We must now select from amongst ‘chem those which should be 
habitually carried in the obstetrician’s bag. They are as follows 
(i) A syphon douche, two glass nozzles, and a l£'ge and small 
Bozemann’s catheter. 
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( 2 ) An enema syringe. 

)o) A female metal catheter, a male No. 3 metal catheter, and 
a male No. 10 gum ela§tic catheter. 

(4) A pair of surgical scissors, and a pair of stout long-handled 
and blunt-pointed scissors. 

(5) A good nail-brush. 

(6) Murphy’s chloroform inhaler, and any pattern of chloroform 
mask. 

(7) An axis-traction forceps. 

(8) Needles, needle-holder, silk, silkworm gut, and catgut. 

(9) A blunt flushing curette. 

(10) A sharp-pointed metal canuia for intracellular infusion. 

(11) Iodoform gauze and a plugging forceps. 

All these instruments and appliances can, together with the 
necessary drugs and antiseptics which have been mentioned, be 
carried in an obstetrical bag of the usual size. 



CHAPTER III 

OBSTETBIOAL DIAGNOSIS 

tlT* 

Methods of Examination -^The History of the Patient ^ Inspection — 
If Abdominal Palpation, the Diagnosis of Pregnancy, of the Presentation 
and Position of the Foetus, of the Course of Labour, of the Presence 
of Complications; Different Grips-|^Vaginal Examination-ffAuscultation; 
Maternal Sounds; Foetal Sounds—Pelvimetry; External Measurements, 
Internal Measurements. 

In the following chapter, we intend to discuss the various methods 
by which we can obtain the necessary information regarding the 
patient during pregnancy, labour, and the puerperium. We shall 
only discuss methods, and the information each one furnishes; the 
application of these methods to the diagnosis of obstetrical con¬ 
ditions will be discussed in another place. 

The different methods of examining the patient are as follows 

I. Questioning, with the object of eliciting her previous 
medical history and symptoms. 

II. Inspection. 

III. Abdominal palpation. 

IV. Vaginal examination. 

V. Auscultation. 

VI. Pelvimetry. 

THE HISTORY OF THE PATIENT 

The information, which must be elicited regarding the history 
and symptoms of the patient differs, to some extent, according as 
we are dealing with a patient, during pregnancy or during labour. 
During pregnancy the following information must be obtained:— 

(1) Date of last menstruation ; date of quickenilig; date 

at which the movements of the foetus were last felt. 

(2) Changes noticed in the size and appearance of abdomen 

and breasts. 

(3) Condition of general health previous to pregnancy and 

during pregnancy. 

(4) Number and nature of previous pregnancies, if any. 

(5) Nature of previous labours. Are the children alive or 

dead ? If dead, did they die prior to o»- during labour 
or after delivery, and what was the cause of death ! 
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(6) Condition of urinary system. Amount of urine passed 

daily. -Presence of any urinary trouble, such as too 
frequent micturition. 

(7) Condition of digestive system. Presence of nausea, 

vomiting, loss of appetite, indigestion, constipation, 
diarrhoea. 

(8) History of any organic disease.' 

(9) Presence of any abnormal condition of the genital 

organs— e.g., vaginal discharge, pruritus vulvae, pro¬ 
lapse of vagina, etc. 

During labour answers to the following information must also 
be obtained;— 

(i) When did the uterine contractions commence ? 

{2) Have the membranes ruptured ? If so, how long ? 

(3) Is there any inclination to ‘ bear down ’— i.e., to exert 
the voluntary muscles of labour ? 

y' INSPECTION 

A general inspection of the patient is made with the object of 
determining the presence of the usual appearances of pregnancy, 
of any obvious signs Of ill-health, of abdominal tumours, or any 
marked deformity which could give rise to difficulties during 
labour. 

The usual appearances of pregnancy are present to a varying 
degree in correspondence with the period of pregnancy, and are 
as follows;— 

(1) The face:—Alterations in complexion and aspect. 

(2) The breasts:—Alterations in size, shape, and appear¬ 

ance. 

(3) The abdomen;—Alterations in size, shape, and appear¬ 

ance. 

(4) The vulva and vagina:—Alterations in appearance. 

The nature of these alterations will be dealt with later. 

An obvious indication of ill-health is furnished by an appearance 
of undue emaciation or cachexia, or by the presence of anaemia, 
(edema, jaundice, or glandular enlargements. 

The presence of abdominal tumours may be suggested by the 
enlargement of the abdomen out of proportion to the age of the 
pregnancy, and perhaps by the irregular and asymmetrical 
character of the enlargement. 

The existence of marked pelvic deformity may be suggested by 
the following conditions;— 

(r) Undue prominence of the abdomen, or a pendulous 
abdomen. 

(2) Diminutive stature.* 

(3) Curvature of the spine—kyphosis, lordosis, or scoliosis. 

(4) Croftked legs, legs of unequal length, or absence of 

one leg. 


II —2 
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ABDOMINAL PALPATION 

By abdominal palpation is meant the examination of the organs 
contained in the abdominal cavity by the hands applied directly 
to the abdominal walls. It is one of the most important methods 
of examining a pregnant or parturient woman, inasmuch as it 
furnishes information which can be obtained in no other way, and 
as it does so without causing any risk to the patient and with a 
minimum of discomfort. In both these respects, it compares very 
favourably with vaginal examination, which can never be entirely 
divested of danger, no matter how many precautions are taken, 
and which, moreover, often causes to the patient not only dis¬ 
comfort, but even actual pain. At all times, in the practice 
of obstetrics, we endeavour to replace internal manipulations by 
external manipulations, and, as we shall see, we can succeed in 
attaining this object to a very marked degree by the adoption of 
abdominal palpation instead of vaginal examination. Accord¬ 
ingly, a knowledge of the information which abdominal palpation 
will afford, and a sufficient degree of skill in carrying it out, are 
essential to the practice of obstetrics. 

It is curious, that, in spite of the fact that the value of abdominal 
palpation has been recognised for close on a hundred years, it is 
only quite recently that the necessity for its practice has been 
insisted upon by obstetrical writers with any approach to 
unanimity, even though many of these writers have recognised the 
close connection between repeated vaginal examinations and the 
occurrence of septic infection. So far from abdominal palpation 
being a product of the closing years of the nineteenth century— 
as a perusal of the obstetrical literature of this country would 
lead one to suppose, directions as to the method of performing it, 
and particulars of the information which it might be expected to 
yield, were published by Wigand* * * § in 1812, by Schmittf in 1829, 
and by HohlJ in 1834. Indeed, the last-mentioned author de¬ 
scribed the facts which can be ascertained by abdominal palpation 
as clearly and as fully as it is possible to do at the present day. 
In spite of these writings, however, abdominal palpation was not 
generally recognised to be of value until the last quarter of the 
nineteenth century, when Crede and Leopold in Germany,Pinard 
in France,§ and Macan, Neville, and Smyly in Dublin, drew the 
attention of obstetricians to its immense practical importance. At 
-the present day, its position in obstetrics is generally recognised, 
and the methods of performing it are universally taught in all 
large obstetrical clinics. 

• ‘ De la version par manceuvres externes et de 1 ’extraction du foetus par les 
pieds-’ 

t ' Gesammte obstetriscbe Scbriften.’ Wien, 1820-1828. 

t ‘ Die geburtschulfliche Exploration,' vol. ii,, p. 144. 1^4. 

§ ‘ Tralte du palper abdominal, au point de vue obstetrical.' Paris, 1878 
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Accordingly, on account of the importance of the technique of 
abdominal palpation, we shall describe the method of per¬ 
forming it— 

(1) With the object of diagnosing the existence of preg¬ 

nancy. 

(2) With the object of diagnosing the lie, presentation, 

and position of the foetus. 

(3) With the object of diagnosing the course of labour. 

4 ) With the object of diagnosing the presence of com¬ 
plications. 

■ The Di^osis of Pregnancy.—In performing abdominal palpa¬ 
tion, the position of the patient is of great importance. She 
must be so placed that the examiner can sit at her right side 
on the couch and place his hands on the abdomen without any 
effort, and that her abdominal muscles are relaxed as much as 
possible. With these objects in view, she lies on her back, 
with the head slightly raised and supported by pillows, her arms 
extended along her sides, and her legs extended and slightly 
separated. Her garments and the bedclothes are so arranged 
that the abdomen is visible. The examiner then sits on the 
couch by the side of the patient, at the level of the middle of the 
femora, and facing her, and places both hands flat upon the 
al)domen, about the level of the umbilicus, care being first taken 
to ensure that the bladder is empty, and that the examiner’s hands 
are warm. The finger-ends are then gently sunk into the abdomen 
with a view to determining the thickness and the tension of the 
abdominal wall, and the presence of any undue tenderness or 
)ain on pressure. As soon as this has been done, the finger-ends 
ire next sunk more deeply into the abdominal wall, with the 
object of determining the existence of any resistance such as 
■vould be caused by a tumour or an enlarged uterus. If no 
'esistance is experienced at the level of the umbilicus, the hands 
ire gently drawn doi^nwards, and the contents of the false pelvis 
:arefully ascertained. If there is still no resistance, the fingers 
irc sunk as deeply as possible into the brim of the true pelvis. 
If, on the other hand, the fingers meet with resistance at the level 
af the umbilicus, they are gently pushed upwards, and the region 
hetw^n the umbilicus and the ensiform cartilage carefully 
examined, with the object of determining the upward limit of the 
resistanfie. Every movement must be made with gentleness and 
dclifreration. Rough or sudden movements cause pain, and a 
consequent contraction of the abdominal muscles, and so effectually 
defeat their own object. When palpating the brim of the true 
pelvis, it is,necessary to sink the tips of the fingers downwards as 
deeply as possible. In order to do this it is well to tell the 
patient to draw deep and regular inspirations, while at the same 
time gentle»but firm pressure is made with the fingers of both 
hands. With each expiration it will be found that the finger-tips 
gam a little ground and penetrate more and more deeply towards 
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the brim, until finally it is possibles reach any enlargement 
which has reached'the level of the brim of the pelvis, or, in the 
case of thin patients, even one which lies below the brim. 

. As soon as the existence of such a resistance as would be 
caused by a pregnant uterus or a tumour has been experienced, 
the next point is to determine its nature’. It may be caused by a 
pregnant uterus, a myomatous uterus, -or an ovarian or other 
abdominal tumour. A pregnant uterus will be felt as a smooth, 
more or less globular, mass, medianly situated, and of a some¬ 
what elastic consistency. If we keep the hands applied gently 
to its surface for a few moments, we* shall in many cases m 
able to perceive that it alternately hardens and relaxes. And, 
further, if pregnancy is sufficiently advanced, we shall be able 
to determine the existence of a solid body floating inside it, 
and to appreciate the fact that this solid body moves.- The fact 
.that the uterus contains a movable solid body inside it is deter¬ 
mined by a movement of the fingers, known as external ballotte- 
ment {ballotter, to toss). This is performed by suddenly depressing 
the abdominal wall over a prominent part of the uterus with the 
finger-tips, and then keeping the fingers in position for a moment. 
The sudden pressure pushes away from the uterine wall the 
underlying part of the foetus, which then floats back again into 
its former position, and as it does so taps gently against the 
fingers. Another method of obtaining external ballottement 
consists in laying both bands over the uterus, and then suddenly 
depressing the fingers of one. The foetus is displaced by the 
pressure, and pushed over to the opposite side of the uterus, 
where it taps gently against the fingers of the other hand. In the 
middle months of pregnancy, the entire foetus can be moved in the 
uterus in this manner. In the later months, however, it is only 
the head or perhaps a limb which can be made to move, as the 
pressure of the uterine wall controls the remainder of the foetus. 

^ The Diagnosis of the Presentation and Position of the' Foe'tuS' 
—The method of performing abdominal palpation, with the object 
of diagnosing the lie, presentation, and position of the fcetus, 
differs somewhat from the method we have just described. The 
position in which the patient is placed is, however, similar. The 
examiner sits by the side of the patient at the level of the pelvis, 
and practises successively three grips, or methods of applying the 
hands. If further information's required, he turns in thd opposite 
direction, so as to face her feet, and practises a fourth grip. 

First Grip .—The first grip, or the fundal grip, is made ^ 
follows:—Both hands are placed over the upper part of the 
uterus, slightly to each side of the middle line, in su^h a position 
that the tagers roof over the fundus, then by gentle depression 
of the tips and by slight rotator^ movements, the outlines ol 
the portion of the foetus which lies under the hands are deter¬ 
mined. In almost every case, a round, resistant nlass can be felt 
lying either in the middle line, or spmewhat to one or other side 
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under the arch of the ribs,: This 'mass consists of one or other pole 
of the foetus. To distinguish which pole it is,' we must ascertain its 
mobility, its shape, its size, and its consistency. The head is more 
movable than the breech-, for two reasons:—First, on accouht.of 
its globular shape, it is not so completely invested by the uterus 
as is the breech, but is only in contact with the uterine walls at 
certain places. Secondly, the articulatidns of the neck enable it 
to move from side to side independently of the trunk, while the 
breech, being portion of the trunk, can only move en bloc with the 
latter. In consequence of this, it is possible to ballott the head 
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betweeh the hands—a process which is impossible in the case of 
the breech., In shape, the head is rounder and more uniform 
tlian is the breech. It is separated from the trunk by a groove 
or depression at the site of the neck, while the outline of the 
breech is continuous with that of the trunk. Further, in the case 
of tlie podalic pole, the feet can usualljr be recognised lying close 
to the breech, and in many* cases their movements can be felt. 
In point oi size, the podalic pole is the larger. In consistency, 
the head is t:onsiderably harder; but inasmuch as the placenta 
often lies between the fundal pole of the foetus and the examining 
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fingers, it is difficult to appreciate this point. If the fundal 
tumour is displaced to one or other side, so that it lies under the 
arch of the ribs, and, consequently, cannot be readily palpated, it 
will be extremely difficult to ascertain its nature. To overcome 
this difficulty, press the lower pole of the foetus towards the. same 
side as that at which the upper pole lies. This will have the 
effect of displacing thd upper pole forwards, and towards the 
middle line, and so enabling its nature to be determined. 

Second Grip .—The second, or umbilical, grip is made by 
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applying both hands to the sides of the uterus, so that thd fingers 
lie at each side of the middle line, about the level of the umbilicu.s. 
Then, by gently depressing and rotating the fingers as before, we 
can in the large majority of cases determine the fact that there is 
a flat resisting mass at one side, while at the other thqre is either 
no marked resistance, or one or more small irregular prominences 
can be felt. If there is any difficulty* in determining the existence 
of greater resistance at one side than at the otherc the hands 
placed at each side of the uterus are moved synchronously first 
towards one side and then towards the other. By this means, 
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it will be found that a greater resistance is offered to one hand 
than to the other. If this area of resistance is followed upwards 
and downwards, it will be found to merge itself in the fundal pole 
of the foetus above, and in the pelvic pole of the foetus below. 
This resistance is caused by the presence of the back of the foetus, 
while the irregular prominences at the opposite side are formed 
by parts of the limbs. More rarely, The umbilical grip may 
determine the presence, not of the smooth and more or less flat 
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outline of the back, but of a rounded mass similar to the mass 
hich is usually found at the fundus. This mass is formed either 
by the foetal head or breech. 

Third GriJ ).—The third, or Pawlic’s, grip is the first of two forms 
of pelvic grip. It is made wifh the fingers of one hand as follows:— 
separate the fingers of the right hand from the thumb as far as 
possible. Then, sink the lingers into the false pelvis immediately 
above Poupart’s ligament on the patient’s left side, and the thumb 
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into a corresponding point on the right side. If the fingers and 
thumb are then approximated, they will find between them a 
solid body. If the patient is not in labour, this solid body can 
only be one or other of the foetal poles— i.e., either the head or the 
breech. The diagnosis between them is not difficult, and is made 
as in the case of the fundal pole. The head is firmer and rounder 
than the breech. There is a groove between it and the body— 
the groove of the neck—^which usually runs obliquely upwards, 
and is lowest on the side of the foetal back; and, if the head is not 
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fixed, it is more movable than the breech on account' of the 
cervical articulations. Further, in the case of the breech, the 
feet may-be felt to one or other side. If the patient is in labour, 
and the head has passed the brim, the resistance experienced by 
the fingers may also be due to some portion of the f9Btal trunk 
which has become, or is becoming, impacted in the pelvis. In 
such . a case, the part of the foetuS which is most usually felt 
is formed by the shoulder and a part of the back. If there is a 
cephalic presentation, and if the patient is in labour, there may be 
either a vertex, a face, or a brow presentation. In the case of a 
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vertex presentation, as has been mentioned, the groove of the 
neck runs obliquely upwards, being lowest on the side of the back, 
inasmuch as the chin lies higher than the occiput. Also, the head 
lies higher above the brim on the side of the face—on the 
opposite side to that at which the back is felt—than it does on 
the side of the occiput. In the case of a brow presentation, the 
groove of the neck is almost horizontal, Is the occiput and chin lie 
almost on the same level. In the case of a face presentation, the 
groove of the neck again runs obliquely, but it is higher on the side 
of the back, as the chin here lies lower than the occiput. If the 
head is fixed in the pelvic brim and labour has not commenced, 
we know that the vertex ihust be presenting (Pinard). 

Fourth Grip .—In making the fourth, or second pelvic, grip, the 
examiner turns round so as to face the feet of the patient. He 
then places the finger-tips of both hands above Poupart’s ligament, 
one on each side, and endeavours to sink them down as far as" 
possible into the pelvic brim. Whilst doing this, he may experience 
one of two sensations. He may find that his fingers are arrested 
by a firm, resistant mass, or he may find that they sink without 
difficulty into the pelvic cavity, experiencing no more resistance 
than is caused by the abdominal walls and subjacent soft parts. 
In the first case, the presenting part has entered or has passed the 
brim of the pelvis, and is fixed there; in the second case, the 
presenting part is not fixed. If the head has sunk deeply into 
the pelvis, the diagnosis of the actual presentation is made by 
noting the difference in its level at each side. If the pelvic brim 
is discovered to be empty, the fingers are drawn slightly upwards 
and the false pelvis carefully palpated. When the lie is longitu¬ 
dinal—in the majority of cases, one or other pole of the 
foetus will be found freely movable just above the brim. When 
the lie is transverse or oblique, a foetal pole will be found lying in 
one or other iliac region, or even higher at one or other side of 
the umbilicus. ^ 

Accordingly, by means of these four grips, it is possible to 
ascertain the lie, presentation, and position of the foetus. Whether 
the lig.is longitudinal or transverse is determined by noting the 
fact that the back lies more or less vertically, or more or less 
transversely; while cephalic present ations are distinguished from 
podalic presentations by noting the characteristics of the fundal 
and pfilvic pole of the foetus. “ The various presentations of the 
head are mainly determined by noting thf relative heights of the 
chin and the occiput. ^ It is more difficult to determine the exact 
nature of the presentation in podalic lies. If the feet are felt 
near the jielvic brim, we know we are dealing with a complete 
pelvic presentation; but inasmuch as this may change during 
labour, owing to the feef becoming caught at the brim, the 
knowledge is not of any great practical importance.,^ The position 
of the foetus is determined by the umbilical grip, by means of 
which we ascertain in longitudinal lies at which side the back 
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is situated, and in transverse lies at which side the head is 
situated. 

'3 The DiagiMSis of the Course of Labour.—In making a diagnosis 
of the course of labour, the same method of palpation is adopted 
as in diagnosing presentations and positions. The course of 
labour can be-followed,-first, by noting the descent of the 
presenting part, and, secbndly, by noting the changes in the form 
of the uterus. The descent of the presenting part is followed by 
the pelvic grips. By the first pelvic grip, we can ascertain the 
fixation of the presenting part, and can follow its descent until 
the chin has passed the brim. By the second pelvic grip, we can 
follow its descent after this has occurred. The advantages of this 
method of following the course of labour over the more usual 
method of repeated vaginal examinations will be subsequently 
discussed. 

' The changes, which take place in the form of the uterus, will be 
more readily understood after the mechanism of labour has been 
discussed. Here, it is sufficient to state that, after the membranes 
have ruptured and the liquor amnii has in great part escaped, the 
ovoid form of the uterus is to some extent lost, as the latter 
contracts down more tightly on the foetus. Also, and in con¬ 
sequence of this, the mobility of the foetus inside the uterus 
is diminished. 

4 The Presence of Complications. — In order to determine the 
presence of complications, the following information must be 
ascertained:—The relation of the presenting part to the pelvic 
brim; the distinctness with which the foetal parts can be felt; and 
the effect of the uterine contractions on the uterine muscle. 

(i) The Relation of the Presenting Part to the Pelvic Brim .—As we 
shall presently learn, the relation of the presenting part to the 
pelvic brim depends upon the period of pregnancy, and on whether 
the patient is a primipara or a multipara. In normal cases, the 
rule is that the presenting vertex is fixed in th^ pelvic brim during 
the last three or four weeks of pregnancy in the case of a primipara, 
whilst in the case of a multipara it is not fixed until she actually 
comes into labour. In abnormal cases, on the other hand, in 
which either the normal relations between the size of the pre¬ 
senting part and the size of the pelvic brim are altered, or in 
which there is some obstacle to the descent of the presenting part, 
the latter is not found fixed in the brim at the usual timd. The 
fixity or non-fixity of the presenting head at a time at which it 
ought to be fixed is a point on the importance of which too much 

■ insistence cannot be laid. It is perhaps the most important point 
which is brought out by abdominal palpation, inasmuc|;i as if the 
head is fixed at the proper time almost every abnormality which 
may affect the first two stages of lafabur is eliminated; while, on 
the other hand, if the head is not fixed, we know that< something 
is wrong, the -nature of which must be determined as soon as 
possible. The non-fixity of the presenting part may be due to the 
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presence of the following pathological conditions;—Malpresenta- 
lions of the head; • multiple pregnancy; contracted pelvis; lateral 
or anterior displacements of the uterus; hydrocephalic head; 
placenta praevia; hydramnios (excessive amount of liquor amnii); 
tumours of the uterus, of the genital organs, or of the pelvis, lying 
in or near the brim; foetal malformations. 

The diagnosis of the exact cause of’the non-fixation will be 
made by further examination, the details of which will be 
subsequently described. 

(2) The Distinctness mth which the Foetal Parts can he felt, —In 
normal cases, there should be no great difficulty in palpating the 
fa;tal parts, unless the patient is stout, or the abdominal mpscles 
are rigidly contracted. In the absence of either of these causes, 
difiiculty is indicative of the presence of some abnormal condition. 
Such conditions are:—Hydramnios; tumours of the uterus ; 
tumours of the ovaries; ascites; intra-uterine hsemorrhage; an 
abnormally situated placenta; tonic contraction of the uterus; 
hydatidiform mole; a macerated.foetus. 

(3) The Effect of the Uterine Contractions on the Uterine Muscle .— ' 
As will be seen when the phenomena of labour are discussed, 
certain definite changes occur in the uterine muscle as labour 
proceeds, and become more marked the longer labour lasts. 
When labour is prolonged to a pathological extent, these changes 
make themselves obvious by their effect on the uterine con¬ 
tractions, on the situation of the retraction ring, and on the round 
ligaments, all of which can be ascertained by abdominal palpation. 
The character of the uterine contractions is determined by laying 
the hand gently on the uterus, and noting the force and the 
duration of the contraction, and the length of the interval between 
succeeding contractions. The situation of the retraction ring, or 
junction l^tween the upper and lower uterine segments, is found 
by palpating the uterus from the level of the umbilicus down¬ 
wards, when in cei^ain cases the ring will be felt as an oblique 
depression of the uterine wall. A round ligament can be felt by 
gently drawing the fingers across the sides of the uterus from 
the region of the anterior superior spine of the ilium towards 
the umbilicus. The ligament will then be felt as a thickened 
cord, which slips under the fingers. As a rule, owing to the 
dextro-torsion of the uterus, only the left round ligament can be 
reached. 


■it' VAGINAL EXAMINATION 

The examination of the vagina is the oldest method of diagnosing 
the existence of pregnancy and the course of labour, and in spite 
of the not inconsiderable danger by which it is accompanied, 
it is still the most favourite method. The relative advantages of 
palpation aid. of vaginal examination will be subsequently 
Qiscusse^. 
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Under the heading * Vaginal Examination ’ is, also included 
combined abdomino vaginal examination or bi-manual examina¬ 
tion, as this method is often used instead of simple vaginal 
examination, particularly in the early months of pregnancy. 

A simple vaginal examination i s made as follows:—^The patient 
is placed on her left side, her hips projecting slightly beyond the 
side of the couch, and'her knees a little flexed, the external 
genit&ls having been cleansed and disinfected as has. been already 
described. The examiner, having then washed and disinfected 
his hands, separates the labia with the Angers of the left hand, 
and gently passes the fore-finger, or the fore and middle fingers, 
of the right hand into the vagina, if possible without touching the 
external genitals. The finger is then passed upwards towards 
the upper limit of the. vagina, and' the cervixj^ the vault of the 
vagina,^ the vaginal mucous membrane,* and the vulvar orifice 



Fig. io8.—The Hand and the Foot op the New-born Infant. 

9 

* carefully in turn examined. During pregnancy, we examine the 
cervix with the object of determining its consistence and shape, and 
the presence of any pathological conditions, such as lacerations or 
tumours. ^ During labour, we examine it with the object of ascer¬ 
taining^ the extent to which it has been taken up into the body of 
the uterus,*the degree to which it is dilated,*and the nature of the 
presenting part which is felt through it. IThe presenting "part is 
examined with a view to determine its nature, and to ascertain 
whether it is fixed in the pelvic brim or not. The nature of the 
'presenting part is determined by noting its sh&pe and contour, 
and its si^ce markings. A vertex presentation, or an interior or 
posterior fontanelle presentation, presents a smooth and rounded 
surface, intersected by various surface^markings. A distinction is 
made between them by noting the shape of these surkce mark¬ 
ings—( a, of the suture and fontanelles, and their position relative 
' to one another and to the pelvic cavity. A face presentation is 



VAGINAL EXAMINATION 175 

felt as a more or less irregul^ and hard surface, according to the 
degree to which its outlines are obscured by the presence of a 
caput succedaneum. Its characteristic markings are furnished 
by the outlines of the facial bones and by the aperture of the 
mouth. A brow presentation is distinguished by the fact that 
one side of the presenting part is smooth and rounded, with the 
characteristics of the cranium, the other •side irregular, with the 
characteristics of the face. A pelvic presentation is felt as- a 
smooth, rounded surface, softer than the head, but offering three 
points of bony resistance, formed by the tuberosities of the 
ischium and the tip of the coccyx. Its surface markings are the 
aperture of the anus, the external genitals, and, if the finger is 



Pig. log.—D iagram representing the Normal Ball-valve Action of 
the Head, and thb consequent Slight Protrusion of the Mem¬ 
branes INTO THE Vagina. 


passed upwards, the cleft between the thighs, or between each 
thigh and the abdominal wall. If the pelvic presentation is com- 
pbte, the feet will, in some cases, be felt at one or other side. A 
shoulder presentation, when, driven into the brim, presents a 
smooth and somewhat rounded surface, which is softer than the 
cranium, and which possesses certain bony landmarks, formed by 
the shoulder-joint and the ribs. This presentation, as well as 
Mme of the others, may be complicated by the presence of a limb. 
In such cases, the examining finger may reach an elbow or a 
h^d, a knee or a foot. Th^ese parts are recognised by their 
shape and range of movement (t>. Fig. 108). A hand is relatively 
smaller than® foot, 4he outline of the tops of the fingers is curved, 
the thumb can be opposed and apposed to the palm. On the 
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Other hand, the outline of the tops of the toes is straight, the 
articulations of the great-toe do not permit of any lateral move¬ 
ment, while the shape of the os calcis is characteristic. The 
elbow is relatively smaller than the knee, and lacks the patellar 
ligament and the tuberosity of the tibia. To determine whether 
the presenting part is fixed or not, endeavour to gently push it 
upwards. If this is possible, it is obviously not Axed. 
a The. condition of the membranes is next ascertained, with the 
view of determining whether they are intact or not, and, in the 
former case, the manner in which they protrude into the vagina 
during a contraction of the uterus is also noted. As has been 
already mentioned, abdominal palpation furnishes us with a simple 



Fig. no.—D iagram representing the Failure of the Ball-valve 
Action of the Head, and the consequent Commencing Undue 
Protrusion of the Membranes into the Vagina. 


means of telling in a reliable manner whether labour is likely to be 
uncomplicated or the reverse. If we find that the head is fixed 
in the pelvic brim at a time at which it ought normally to be fixed, 
we know that most complications which can offer an obstacle to 
the descent of the fcetus are absent. Similarly, vaginal examina¬ 
tion affords a valuable criterion by which we can determine the 
-presence or absence of such complications. ‘This consists of the 
extent to which the membranes protrude into the vagjna during 
a contraction of the uterus. Under normal circumstances, the 
liquor amnii is divided into two portions—a larger portion which 
surrounds the body of the foetus, and a smaller portion, which lies 
in front of the head. Prior to the fixity of the head &nd the onset 
of labour, these two portions communicate with one another, but. 
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as soon as active contractions of the uterus commence, this com¬ 
munication is interrupted by what is known as the ball-valve 
action of the presenting head. This action is very simple and 
effective. When a contraction of the uterus occurs, the head is 
driven down and plugs the lower segment of the uterus so com¬ 
pletely that, in spite of the increased intra-uterine pressure, no 
liquor amnii is driven downwards below Ihe head. The stronger 
IS the driving force, the more tightly does the head plug the canal 
in which it is lying. The extent to which the membranes pro¬ 
trude through the cervix depends upon the amount of liquor 
amnii which lies in front of the head, and, as we now see, this 
amount depends on the effectiveness or failure of the ball-valve 
action of the head. Normally, the amount of fluid in front of 



I'u. Ill —Diagram itKPRESENiiNG the Failure ok the Ball-valve 
Action of the Head, and the coNSEguENT Marked Protrusion 
OF THE Membranes into the Vagina. 

the head is small, and if the ball-valve action is perfect is not 
increased during a contraction {v. Fi^. 109). If, on the other 
hand, there is a failure in this action, with each contraction addi¬ 
tional liquor amnii is driven down and the membranes protrude 
into the vagina in the form of a long finger-shaped or pear-shaped 
cyst, which may completely fill the vagina or may even bulge 
outwards externally (v. Figs. 110, in). Failure in the ball- 
valve is caused by any condition which affects the shape of the 
presenting* part, or of the canal into which it should fit, or 
which prevents the head from descending into its proper position 
the canal. Consequently, by determining the manner in which 
the membranes protrude into the vagina during a contraction, 
we are enabled to ascertain the presence or absence of any con- 

12 
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dition which offers an obstruction to the descent of the presenting 
part. 

s If the membranes are ruptured, the caput succedaneum will be 
felt, and can usually be distinguished without difficulty. A large 
caput succedaneum may possibly be mistaken for unruptured 
membranes—a mistake which may lead to serious consequences 
if attempts are made tb rupture it. A diagnosis can usually be 
made by examining the swelling during a contraction of the 
uterus, as the bag of membranes will then immediately become 
tense and as rapidly relax again as the contraction passes off, 
while a caput succedaneum will not alter. Further, a caput 
succedaneum will pit under the pressure of the examining finger, 
while in the case of the bag of membranes the finger will 
momentarily displace fluid, which will at once return when the 
pressure is relaxed. Occasionally, however, there is no fluid in 
front of the head, and in such cases, where flaccid membranes lie 
close to a large caput succedaneum, the difficulty of ascertaining 
the presence of these membranes is considerable. A caput 
succedaneum may also be mistaken for, or confounded with, an 
encephalocele. In the case of the latter, however, the skin cover¬ 
ing it is not u-'dematous, and the contents can, as a rule, be pushed 
back into the cranial cavity. 

The last point to be determined in the region of the cervix is 
the presence of any complication such as prolapse or presentation 
of the cord or abnormally low situation of the placenta. The 
cliaracteristics of the cord are so obvious tliat it cannot be mis¬ 
taken. A placenta which is situated within reach of the examining 
finger can also be readily recognised. It may be simulated by a 
lirm clot lying inside the cervix, but a clot can be readily broken 
down by slight pressure of the finger, while the placenta is more 
resisting as it is firmer in consistency. 

The vaginal vault is next examined with the object of deter¬ 
mining the presence of any tumours situatejj in the pelvic cavity, 
and springing from either the uterus or the pelvic bones. At the 
same time, the contour of the pelvic brim should, if possible, be also 
examined to ascertain the presence of any small projections or of 
marked contraction. If there is any reason to suspect the presence 
of tumours or deformities of the pelvis, the patient should be 
placed under an amvsthetic, the hand introduced into the vagina, 
and the internal surfaces of the pelvis thoroughly examined. 

The vaginal mucous membrane is next examined in order to 
determine its character, the presence or absence of cicatrices, 
ulcers, or fistula', and the nature and amount of the fluid with 
which it is Ixithed. The finger is also swept roun^ the pelvic 
cavity with a view to ascertaining its size and the presence of any 
bony outgrowths or marked contraction of the outlet. 

Finally, the vulva and perinaeum are examined, with the object 
of ascertaining the size and dilatability of the vulfar orifice, the 
presence of old lacerations, or of any other pathological condition. 
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A combined abdomino-vaginal, or bi-manual, examination is 
made as follows:—The patient lies on her back on a coucli 
or bed, or, by preference, on a gynaecological chair, her legs 
tiexed and abducted. If the patient is on a couch, the examiner 
stands or kneels by her side, and, separating the labia with the 
fingers of the left hand, passes the right fore-hnger, or fore 
and middle lingers, into the vagina. The Angers are passed 
upwards until they lie beneath the cervix, and then the Angers of 
the opposite hand are placed on the abdominal wall; the tips are 
sunk into the abdomen in the region of the middle line, slightly 
below or about the level of the umbilicus, and an attempt is made 
to ascertain what lies between the Angers. The abdominal Angers 
are gently rotated over the region of the false pelvis, with the 
object of ascertaining the outlines and size of any tumour which 
may be formed by, or be in the region of, the uterus. If no 
resistance is felt between the Angers, the vaginal Angers are 
passed into the posterior fornix, and the abdominal Angers are 
sunk more deeply into the pelvis. In this manner, the presence 
of any tumour in Douglas's pouch is determined. As soon as this 
has been done, the Angers are drawn to one or other side of the 
middle line, and the vaginal Angers are moved into the correspond¬ 
ing vaginal lateral fornix. Then, both hands are drawn gently 
downwards towards the anterior wall of the pelvis and parallel 
with the plane of the pelvic brim. In this manner, the presence 
of any tumour situated to one or other side of the middle line is 
ascertained. If the patient is on a gynx-cological couch, a more 
careful examination can be made. In such a case, the examiner 
stands in front of the couch, and, placing his right foot on a stool, 
passes the Angers of his right hand into the vagina. He then 
rests the right elbow on the right knee, in order to allow the vaginal 
Angers to be free from the cramping weight of the arm. The 
remainder of the examination is made as has been described, save 
that it is generally j:onsidered advisable to examine the left side 
of the pelvis with the right Angers in the vagina and the left hand 
on the abdominal wall, and the right side of the jwlvis with the 
hands reversed—».«.,with the left Angers in the vagina. In order 
to make a satisfactory examination three points must lx: attended 
to :—The bladder must be empty; all unnecessary movements of 
the vaginal Angers must be avoided; and all movements of the 
Angers must be madx, as gently as possible. 

By means of a combined abdomino-vaginal examination, we 
can determine the shape, size, and consistency of the uterus in 
the earl)r months of pregnancy, the presence or absence of any 
tumour in the pelvis; the presence of any alteration in the con¬ 
sistency ot the lower uterine segment, and the presence of any 
movable body inside the uterus. The method of determining the 
consistency of the lower uterine segment and the presence of 
any movablo body inside the uterus requires a more detaUed 
description. 

12—2 
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As will be subsequently learnt, an important phenomenon of 
pregnancy is the softening of the lower uterine segment. The 
effect of this softening is to convey the impression to the examin- 



Fig. 112.—Hecar's Sign of Pregnancy. 

Diagram showing the effect of the softening of the lower segment of uterus. 
The outline shows the actual shape of the uterus ; the shaded portion its 
apparent shape as felt by bi-manual examination. 

ing fingers that the body of the uterus is globular in outline and 
firm in consistency, that the cervix is also firm in consistency, and 
that the intermediate part of the uterus—the lower part of the 
body and the upper part of the cervix—is non-existent (v. Fig. 112). 



Fig 113.—Hegar’s Sign of Pregnancy. ^ 

The method of obtaining the sign by bi-manual examination. 

This apparent obliteration of the lower uterine segment is known 
as Hegar's sign of pregnancy, and is due to the extffcme softening 
which the uterine tissue undergoes in this region. It will be 


VAGINAL EXAMINATION 


i8i 

again referred to in its proper place. Its presence can be ascer¬ 
tained in two ways. Press the body of the uterus gently down¬ 
wards into the pelvis with the hand on the abdoihinal wall, and 
with the vaginal fingers grasp the junction of the body and 
cervix l^tween the index finger in the posterior fornix and the 
thunib in the anterior fornix. If the sqftening of pregnancy is 



Fig. 114.—Internal Ballottcment. 

Diagram showing the manner in which internal ballottement is obtained, 
the fingers in the vagina pushing the presenting part upwards. 

present, the yielding nature of the cervix will be so marked that 
me finger and thumb can bfe almost brought into contact with 
one anothef, while above will be felt the relatively firm body, 
and below thte relatively firm cervix. The alternative method 
consists in sinking the fingers of the abdominal hand into the 
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pelvis immediately above the symphysis, taking care that they 
are below the body of the uterus. Then pass the vaginal fingers 
into the posterior fornix and endeavour to approximate them to 
the fingers of the other hand. In this way, the entire lower 
uterine segment will be included between the fingers, and it will 
be possible to estimate i^s consistency (v. Fig. 113). 

The presence of a movable body inside the uterus can be ascer¬ 
tained by the performance of internal ballottement, a procedure 
which is identical in its object with the performance of external 
ballottement. The vaginal fingers are placed under the body of 
the uterus, in the anterior fornix if the uterus is in its normal 
position, in the posterior fornix if it is retroverted. Then, push 
the fingers suddenly upwards against the most dependent part of 
the body of the uterus in such a manner as to slightly depress its 
wail, and keep them in this position for a moment. If the uterus 
(v. Fig. 114) contains a foetus of sufficient size to be felt and 
sufficiently mobile to be displaced in the liquor amnii by the 
upward push, a gentle tap—the choc en rctour —will be felt by the 
fingers as the foetus ^ain floats down into its former position. 


AUSCULTATION 

Auscultation of the uterus as a means of diagnosis is entirely 
a product of the nineteenth century. In 1818, Mayor of Geneva 
announced that the pulsations of the foetal heart could be heard 
in advanced pregnancy by the ear applied to the abdomen of the 
mother.* His discovery did not apparently at the time attract 
any great attention, and it was not until a few years later that 
the possibility of auscultating the heart became generally known 
through a communication to the French Academy by Lejumeau 
de Kergaradec.+ The latter, whilst endeavouring to determine 
whether it was possible to hear the wave»sound produced in 
liquor amnii by the motions of the foetus, heard instead a sound 
which he compared to the ticking of a watch. He noted that 
these sounds were repeated from 143 to 148 times in the minute, 
while the pulse-rate of the mother was only 70. The importance 
of this method of deciding the presence and life of the foetus was 
apparent to both observers. Lejumeau de Kergaradec followed 
his discovery by another of equal interest, though of not so great 
practical importance, namely, the detection of the existence of 
.a blowing sound or souffle synchronous with the pul^-rate of 
the mother. Evory Kennedy—a former master of the Rotunda 
Hospital—advanced the knowledge of otetetrical auscultation 
a step further by describing a pulsation and a souffle heard in 
advanced pregnancy, and having their origin in the vessels of the 

• ‘ Bibliothique Universellede Geneve,’tom. ix., November, 1818. 

t ‘ M^mdre sur I’Auecultation appliqu£ k r£tude de la Grossesse,’ Paris, 
1822. 
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umbilical cord, and so called by him the funic souffle. These 
sounds were synchronous with the foetal heart." In 1838, 
Naegele drew attention to the fact that ‘ the sound produced by 
the plunging movements of the child’s limbs can be heard much 
e.'irlier than they can be felt by the practitioner, or even by the 
patient herself.’t Finally, in 1847, Depaul described the practice 
of auscultation as a means of diagnosin’g the presentation and 
position of the foetus. | 

From the time of Depaul on, the practice of auscultation as a 
means of diagnosing the existence, the life, the presentation and 
position of the foetus, and even the probable situation of the 
placenta, has steadily increased in popularity. At the present 
day, when the importance of supplanting internal by external 
manipulations is appreciated, the importance of auscultation is 
fully recognised, both as a mode of diagnosis for which there is 
no substitute, and as an auxiliary to abdominal palpation. 

Auscultation can be carried out either through the intermediary 
of a stethoscope, or directly by placing the ear on the abdomen. 
Through the intermediary of a stethoscope is for many reasons 
the more suitable method, but in some cases it may be impossible 
to detect the sounds for which we are listening in this manner, 
whilst if the ear is placed directly on the abdomen they are readily 
heard. A binaural stethoscope is the best form to use with thick 
rubber tubes, as it is difficult to keep a straight stethoscope in 
position over an enlarged uterus. In all cases in which a 
stethoscope is used, the abdomen must be bare; but if the ear 
is applied directly, it may be first covered with a thin linen or silk 
handkerchief. 

By listening over the abdomen of a pregnant woman a number 
of different sounds can be heard. These sounds can be differen¬ 
tiated into two classes:— 

(A) Maternal sounds. 

* (B) Foetal sounds. 

Maternal Sounds. — The maternal sounds may be either 
produced in the uterus itself, or in some of the other maternal 
organs. They are as follows:— 

(i) The Uterine Souffle.—The uterine souffle, or the uterine 
bruit, i^a blowing, or sibilant sound which is synchronous with 
the pulse of the mother. It is subject to great ranges of alteration 
|n its intensity, length, exact character, and situations, not only 
in different patients, but in the same patient from one moment to 
tbe next. It has been said that the true souffle of pregnancy has 
never beei» perfectly imitated in any other condition of the system 
(Naegele), but perhaps the sqund which it most closely resembles 

•s that heard over a varicose aneurism in which venous and 
• , , 

* aEvidences of Pregnancy,’ 1833, p. lai. 
t ' Die Geburtshulfliche Auscultation,'.1838, p. 62. 
t ‘ Traits d'Auscultation Obst^tricale,’ 1847. 
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arterial blood mix (Montgomery).* Its character is not, however, 
by any means sufficiently well defined to enable a diagnosis of 
pregnancy to be based upon it. When the uterus commences to 
contract, the souffle becomes louder, and then gradually diminishes 
as the contraction reaches its height until it becomes almost or 
quite imperceptible. As the contraction passes off, the souffle 
again returns, and, when the contraction has ceased, regains its 
former character. At one time, it was believed that the souffle 
originated in the placenta, and consequently it was termed the 
placental souffle (Monod, Hohl). This, however, has been long 
disproved, inasmuch as it is not loudest over the placenta, and has 
been heard after the expulsion of the latter. Other theories have 
placed the murmur in the aorta and iliac vessels (Bouillaud), and 
in the epigastric artery (Kiwisch). It is, however, now generally 
recognised that the souffle is a true ‘ uterine souffle ’ and is 
produced in the ascending branches of the uterine artery, as on 
any other hypothesis it would be difficult or impossible to explain 
the effect which the contractions of the uterus have upon its char¬ 
acter. It is possible, however, that a small contributory souffle 
may also be produced in some .of the neighbouring viscera or 
large vessels. It is also possible that the altered character of 
the blood in pregnancy may have some relation to the produc¬ 
tion of the souffle, in the same manner as a subclavian bruit is 
produced in anaemia. Winckel considers that the souffle is pro¬ 
duced not only in the arteries of the uterus, but also in the veins, 
and that when it is continuous in character it is venous, when 
intermittent,farterial. In the first half of pregnancy, the souffle 
can be heard best in the middle line immediately above the 
symphysis pubis. In the latter half, it can be heard best over 
the lateral aspect of the lower half of the uterus, and particularly 
on the left side of the patient, on account of the dextro-torsion of 
the uterus. It is less frequently detected over the fundus. The 
souffle is first heard during the end of th» fourth month—the 
sixteenth week, and has been heard up to ninety-ninq hours after 
delivery. It can also be heard after the death of the fcetus (Bailly). 

(2) Cardiac Sonnds. —The sounds of the maternal heart can 

usually be distinctly heard over the uterus. If their rate is 
increased, they are apt be to mistaken for the sounds of the 
foetal heart. To obviate this, it is always well to listen to the 
supposed foetal Heart with the finger on the maternal pulse, as 
any considerable difference is thus easily detected. If there is no 
apparent difference between the rate of the supposed foetal heart 
and that of the maternal pulse, each should be counted separately, 
and by this means confusion will be avoided. t 

(3) Aortic Pulse. —This may occasionally be heard as a dull 
sound synchronous with the maternal heart. 

- (4) Intestinal Sounds. —Intestinal sounds, or borbdrygmi, due 

* ‘ Signs and Symptoms of Pregnancy,’ by W-. F, Montgomery, and edit. 
London, 1856, p. 214. 
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to the movement of fluids and gases in the intestines, are fre¬ 
quently heard. They cannot be confounded with any other sound. 

(5) Bespiratoiy Sounds.—The vesicular murmur of the mother 
may be transmitted to the uterus, and cannot infrequently be 
heard at the left side, especially in cases of dyspnoea. 

(6) Friction Sounds.—These are occagionally heard, and are 
probably produced between the uterus and the abdominal wall in 
cases of peritonitis. 

(7) Crepitstory Sounds.—These are crackling or bubbling 
sounds, produced either inside the uterus or in the uterine walls, 
and are most frequently the result of putrefaction of the foetus. 
They may also arise in the abdominal wall in the rare instances 
of emphysema of the abdominal wall, due to the presence of 
g^s-producing bacteria. 

(8) The Muscular Susurrus.—This is the term applied to a dull 
note given out by contracting muscle fibre. As heard over the 
uterus, it is produced by the contractions of the latter. 

Fcetal Sounds. —The various sounds which are produced by 
the foetus are as follows:— 

(i) Cardiac Sounds.—The foetal heart sounds are the most 
important of all the auscultatory phenomena. They are double, 
and clos^ resemble the ‘ tic-tac ’ of a watch beating beneath a 
pillow. Their average rate is 140 per minute, and the highest 
and lowest rate in the case of infants, who have been healthy at 
birth, is respectively 160 and 120 (Depaul).* On the other hand, 
in pathological cases, the rate has fallen as low as 60 per minute 
(Pinard), and has reached a rate so high that it could not be 
counted. Under normal circumstances, the rate of the heart 
frequently alters within a short space of time. It has been stated 
by some authorities that it is possible to determine the sex of a 
foetus by ascertaining the average rate of its heart (Franken- 
haiiser, Ziegenspeck). As, however, there is very little difference 
in the reputed average rate of the two sexes—136 in the case of a 
male, and 139 in the case of a female (Ziegenspeck)—the difference, 
even if actual, is of little or no value for diagnostic purposes. It 
has also been stated that the rapidity of the heart is in inverse 
proportion to the development of the foetus. The weight of the 
latter is said to be over 2,900 grammes (6 lbs. 6 oz.), when the 
h^rt beats at a rate of 129 per minute, and under this figure 
with more frequent pulsations. However this may be, it is 
sufficient for us, as practical obstetricians, that, as Winckel says, 
‘ the foetal cardiac sounds give us very good hints as to the 
position, presentation, and condition of the child, often aid in 
making the diagnosis of multiple pregnancies, and warn us of 
impending danger to the child.’ 

The ratd of the foetal heart is affected by the occurrence of 
* ‘ Trcdtif d'Auscultation Obst£tricAIe.’ 
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Uterine contractions, active foetal movements, the duration of 
labour, circulatory disturbances—such as are caused by pressure 
on the placenta or the cord, fmtal diseases—such as syphilis, 
and such diseases of the mother as are accompanied by elevation 
of temperature. The effect of uterine contractions will be noted 
later. Active foetal movements and maternal elevation of tem¬ 
perature increase the rate, while pressure on the placenta and 
cord at first diminish it, then, if continued, increase it, and 
finally, if sufficient to eventually bring about the death of the 
foetus, again diminish it. 

The site at which the foetal heart is best heard differs according 
to the lie, presentation, and position of the fajtus. As a general 



Fig. 115. — Site of Maximum Intensity of Fcetai. Heart-sounds in 
Vertex and Pelvic Presentations. 

I, 4, First vertex presentation, back in front and behind ; 2, 3, second vertex 
presentation, back in front and behind ; I, IV. first pelvic presentation, 
back in front and behind; II, III, second pelvic presentation, back in 
front and behind. 

rule, it may be stated that it is best heard over that part of .the 
foetal trunk which is nearest to the heart, and which is in contact 
with the anterior uterine wall. The site of maximum intensity in 
the different presentations is shown in the accompanying diagrams 
(v. Figs. 115, 116), and will be referred to when discussing these 
presentations. The earliest date at which the foetal heart can be 
heard is usually stated to be at or about the eighteenth week. It 
may, however, be further stated that it is only in exceptionally 
favourable cases, and by an obstetrician possessed, not only of 
keen hearing, but of considerable skill in auscultation, that it can 
be heard at this period. It may be well to add that, in order to be 
certain that we hear the foetal heart, we must be able to count its 



AUSCULTATION 


187 


rate in order, not only to exclude the possibility of mistaking the 
pulsations of the maternal heart or of our own arteries for it, but 
to ensure that we are listening toa definite rhythmical sound. In 
this connection, we may be permitted to recall a case in which 
Labatt was once called into consultation, and in which the 
attending physician hesitated to extract the foetus by means of a 
crotchet because he had heard the foetal heart. On a further ex¬ 
amination of the patient, it turned out that she was not pregnant. 

(2) Funic Souffle.—The funic souffle is a blowing sound, which 
is heard in certain cases on listening over the fmtus, and which is 
synchronous with the foetal heart. Three sites at which it may 
arise have been suggested. The first of these is in the foetal heart 



I'lo. 116 - Site of Maximum Intensity of Fietal Heart-sounds in Face 
AND Brow Presentations. 

i, Chin to right and beMnd ; 2. chin to left and behind; 3, chin to left and 
in front; 4, chin to right and in front; 5, chin to right; G, chin to left. 

—a foetal endocardial murmur (Massman, Ahlfeld). Such an 
occurrence undoubtedly does occur in cases of intra-uterine cardiac 
disease, but it is a rare, and not the common, cause of a foetal 
souffle. * The second of the suggested sites is in the vessels of the 
cord at the umbilicus (Hecker, Schroeder)—an umbilical souffle. 
This is also a possible site of production, but is by no means the 
invariable one. The commonest site of production is in the 
umbilical vein, at any point in the cord at which the flow of 
blood is ob’ktructed (Evory Kennedy,* Winckel). Such obstruc¬ 
tion may be caused by teiFsion, as where the cord is wound 
tightly rouad the neck of the foetus; by pressure, as where the 
bell of the stethoscope compresses the funic vessels against the 

* Op, eit., p. 122. 
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back of the foetus; by some displacement, resulting in an incom¬ 
plete kinking of the cord, or by a partial obliteration of the lumen 
of the funic vessels. In the last case, it may be that, as is 
suggested by Pinard, the obstruction is caused by the presence of 
the semilunar folds, which have been noted by Hyrtl, in the 
interior of the umbilical vessels. Tn such cases, Pinard suggests 
that the souffle will be Single if the folds occur in either the vein 
or the arteries, and that it will be double if they occur in both. 
The funic souffle is, according .to most authorities, heard in about 
ten to fifteen per cent, of cases at full term. Its occurrence is 
usually considered to be of bad import for the foetus—a point 
which it is not difficult to understand, if the causation of the 
souffle is considered. 

(3) Foetal Movements.—The foetal movements may be some¬ 
times heard on careful auscultation. They occur irregularly as a 
faint tap on a soft surface, or as a dull sound resembling the beat 
of the aorta. 

Before passing on to the last method of obstetrical diagnosis, 
it will be well to discuss the relative advantages and possibilities 
of the three foregoing methods of examining a pregnant or 
parturient woman—abdominal palpation, vaginal examination, 
and auscultation—with the object of ascertaining how far it is 
possible to replace internal by external manipulations. It may 
be at once said that, in the diagnosis of pregnancy in the early 
months, every available method of examination is required; and 
as at this period the difference between these methods—so far as 
the safety of the patient is concerned—is not great, we shall only 
concern ourselves with the comparison of the different methods as 
used during parturition. 

By means of abdominal palpation, we can determine the lie and 
position of the foetus, and in a great number of cases the actual 
presentation. Further, we can follow the course of labour by 
noting the descent below the brim of the presenting part, and the 
rupture of the membranes, and we can judge of the effect of the 
duration of labour on the uterine muscle. We can also diagnose 
the existence and nature of many abnormalities which affect the 
body of the uterus or the ovum, and the existence of contracted 
pelvis and of tumours of the pelvis which project above the brim. 

By means of auscultation, we can determine the condition of 
the foetus, sometimes recognise the {presence of twins, and sup¬ 
plement the information which abdominal palpation has furnished 
regpding the position and lie of the foetus. 

By vaginal examination, we can determine the exact, presenta¬ 
tion and lie of the foetus, and in most cases the position. Further, 
we can follow the course of labour by noting the descent of the 
presenting part, the dilatation of the cervix, and the condition of 
the membranes. We. can also diagnose the presefnce of such 
complications as presentation of the funis or of the placenta, 
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the prolapse of a limb, or the existence of tumours or other 
pathological conditions of the cervix, the vagina, or the pelvis. 

Accordingly, it is evident that both external and internal 
examination afford distinct information, and that neither of them 
can be dispensed with. In practice, however, we shall find that 
once a case has been determined to be normal, so far as the 
presentation and the condition of the pelvis and genital passages 
are concerned—and for this purpose one vaginal examination in 
addition to abdominal palpation ^nd auscultation is all that is 
required, vaginal examinations can, as a rule, be dispensed with, 
save for one which should be made immediately after the rupture 
of the membranes, in cases in which the head was not fixed when 
the previous examination was made. The reason for this examina¬ 
tion is to make certtun that at the time of the rupture of the 
membranes fhe fiinis or a limb has not been swept down into 
the vagina. This diminution in the number of necessary vaginal 
examinations is one of the great advances of modern midwifery. 
It is, however, only rendered possible by the possession of a 
certain degree of skill in the practice of abdominal palpation and 
auscultation, a skill which it is the duty of the student to acquire 
by practice on every available occasion. It must not be thought 
that external manipulations can replace internal manipulations 
for diagnostic purposes alone. All through the practice of mid¬ 
wifery, we shall see that an obstetrician who has acquired skill in 
abdominal palpation can, in many instances, substitute external 
for internal manipulations, either in great part or altogether. 
This is a point of no small importance. No matter how care¬ 
fully the details of antiseptic and aseptic midwifery are attended 
to, there is always a risk of accidents occurring, and, the more 
frequently internal manipulations are performed, the more 
frequent such accidents will be. Inasmuch as it is in the power 
of every student to acquire skill in palpation without at the same 
time increasing the,risks of the patient’s confinement, there is 
no excuse for his neglecting his opportunities. It is, therefore, 
incumbent on him to practise abdominal palpation and ausculta¬ 
tion in every case of labour in which he has the opportunity. 


/ PELVIMETRY 

Pelvimetry is the term applied to the measurement of the 
various diameters and distances of the pelvis. It is a method 
of diagnosis which is only required in cases in which the history 
of the patient, her appearance, or the information furnished by 
abdominal palpation or vaginal examination lead us to suspect 
the existence of a contracted pelvis. 

In order* to be able to recognise the particular variety of con¬ 
tracted pelvis with which we are dealing, certain measurements 
have to be made. These measurements ml under two headings:— 
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external measurements and internal measurements, and are as 
follows:— 

I. External Measurements. . 

(1) The distance between the anterior superior spines of 

the ilium. . 

(2) The distance between the most distant portions of the 

iliac crests.''-" ^ ^ 

,.(3) The external conjugate, or Baudelocque’s diameter— 
the distance .between the upper margin of the 
symphysis and the depression under the spinous 
process of the last lumbar vertebra. 

(4) The distance between the posterior superior spines. ^ 

(5) The transverse diameter of the outlet—the distance 

between the tubera ischii. 

(6) The antero-posterior diameter of the outlet—the 

distance between the tip of the coccyx and the lower 
margin of the symphysis. t - ^ I . A 

(7) The distance between tbe trochanters. - / 

II. Internal Measurements. 

(1) The true conjugate—the distance .between the pro¬ 

montory of the sacrum and the most prominent part 
of the back of the symphysis. 

(2) The oblique conjugate— i.e., the distance between the 

promontory of the sacrum and the lower margin of 
the symphysis. 

(3) The transverse diameter— i.e., the greatest distance 

between the lateral margins of the brim. 

^ External Pelvimetry. —The different external measurements 
can be ascertained by means of some of the many modifications 



Fig, 117.—Martin's Pelvimeter for External Measurements. 

(rf Baudelocque’s pelvimeter. Martin’s modification is, perhaps, 
the most serviceable and the ’ least cumbersome to carry 
(v. Fig, 117). The method of using it does not srequire much 
explanation.//'To measure the distances between the anterior 
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juperior iliac spines, the iliac crests, or the trochanters, the 
patient lies on her back with her legs close together, while the 
examiner stands or sits below the level of the hips and facing 
her. He then takes the pelvimeter in both hands, holding the 
extremities of the limbs between his thumb and middle finger 
as shown in Fig. 118, and with the index fingers determines the 
exact position of the points on which the instrument is to rest. 
The tips of the instrument are then placed on these points, and 



I'lG. ti8.— External Pelvimetry : Measdring External Conjugate 
“ OF Pelvis, 

li, Depression under spine of last lumbar vertebra; C, centre of symphysis. 


the distance between them read off on the scale.‘*^0 measure 
the exterqd conjugate the patient lies on her side with her back 
turned towards the operator. The instrument is held as before, 
and one limb is pressed firfnly into the depression beneath the 
spine of the last lumbar vertebra, while the other is placed on 
the upper margin of the symphysis. If the depression below the 
lumbar spine cannot be found owing to excessive fat, its position 
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may be determined by taking the middle of a line between the 
two pits which mark the posterior superior spines, and then 
measuring a centimetre upwards (Credi), or by taking a point 
in the middle line three to four centimetres below the level of 
the iliac crests (Spiegelberg). -^To measure the distance between 
the posterior superior spines, the patient lies oh her side or on 
her face, and the tip# of the pelvimeter are applied to the 
depressions which mark the positions of the spine.iii'To measure 
the distance between the tubera ischii, the patient must be placed 
in the lithotomy position, the positions of the inner margin of the 
tuberosities of the ischium are marked with a pencil on the skin 
overlying them, and the distance between them measured with 
a tape measure. To the result one to two centimetres (o‘4 to o’8 



Fig. iig.—E xternal Pelvimetry: Measuring Transverse Diameter 

OF Outlet. 

TT', Inner margins of tubera ischii. 


inch) must be added to make up for the thickness of the soft parts. 
Another method consists in palpating the inner margin of the 
tubera ischii with the thumbs, and then so placing the latter that 
the nails are directly over the points to be measured (Franken- 
hauser). An assistant then ascertains the distance between the 
nails with a pelvimeter with the blades crossed {y. Fig. rig)/ S'To 
measure the antero-posterior diameter of the outlet, the patient 
is placed on her side with her back towards the operator. The 
position of the sacro-coccygeal joint is determined by. posing the 
index finger into the vagma and palpating the interveiiing tissue 
between it and the thumb placed over the termination of the 
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sacrum.externally. One terminal of the pelvimeter is then placed 
on this point, and the other on the sub-pubic ligament of the 
symphysis (v. Fig, 120). From the measurement thus obtained 
a deduction of one to one and a half centimetres (0*4 to 0'6 inch) 
must be made to compensate for the thickness of the sacro¬ 
coccygeal joint (Breisky).* 

The value of the measurements obtained in this manner for 
dij^nostic purposes is not very great, as will be presently seen. 
Still, in certain cases they are of assistance, and should be made. 

Internal Pelvimetry. —The measurements of the internal 
diameters of the pelvis are very much more important than are 



Fig. 120. - External • Pelvimetry : Mbasdring Antero-posterior 
Diameter of Outlet. 

xO. Sacro-coccygeal joint; C, lower margin of symphysis. 

those of the external, as they furnish us with an exact plan of the 
size of the canal through which the foetus has to pass; they axe, 
however, a^ the same time, very much more difficult to determine 
correctly. The important diameters are the true conjugate and 
the transverse diameter of the brim. The oblique conjugate is 
only measused for the purpose of obtaining a basis from which to 
estimate the true conjugate. 

• IVuii. Med.Jahrbuth, 1870, Part I., p. 3. 
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There are three methods of ascertaining the length of the true 
conjugate:— *’ 

(ij By direct measurement with the fingers. 

(3) By measuring the oblique conjugate with the fingers and 
then estimatmg the true conjugate from it. 

(3) By direct measurement with an internal pelvimeter. ■ 



C * D 


Fig. 121.—Internal Pelvimetry: Johnson’s Method. 

A, Conjugate, measuring four inches; B, conjugate, measuring three and a 
half inches; C, conjugate, measuring three and a quarter inches: D, con¬ 
jugate,' measuring three inches. (These measurements are those of a 
man’s hand of average size.) , 

f Direct Measurement with the Fingers. — This method was 
introduced so long ago as the eighteenth century by Johnson, 
but as it can omy be practised after delivery—when the 
• • A System of Midwifery,’ by R. W. Johnson, London, i^. 
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vaginal walls are very lax, or in cases of great antero-^sterior 
“ . . :4 b -.mIiia «o «i-»f xrMnr crrftftf. Kor this 


SiaiCUi 11 wuBiow *** -w Q--O- . 

hand that they will just fill the space between the promontory of 
the sacrum and the symphysis, and then in measuring the width 
of the hand in such a position* (». Fig. _ 

• Indirect Measurement with the Fingers.—This method conasts 
in first measuring the oblique conjugate as will be described, 
and then, after making certain necessary allowances, estimating 
from this the length of the true conjugate. It is a method of value 
when practised by an expert who has had considerable experi¬ 
ence; but, in view of the difficulty of making correct allowance 
for the various factors which have to be taken into consideration, it 



Fig. 122.—Effect of False Pro- Fig. 123.—The Effect of the 

MONTORY AT JUNCTION OF FIRST HEIGHT OF THE PROMONTORY 

AND Second Pieces of Sacrum, on the Relation between the 

C'. ON the True Conjugate True and the OBLieuB Con- 

Diameter C V. JUGATE Diameters. 


does not yield very reliable results in the hands of a comparatively 
unskilled person. To measure the oblique conjugate, the patient 
is placed in the dorsal position with her buttocks slightly raised 
by means of a pillow placed beneath them. The index and 
middle fingers are then introduced into the vagina and passed 
upwards until the promontory is reached. * The first step consists 
in ascertaining whether there is a false promontory or not, as,^ in 
certain cSises, a ffilse lumbar promontory is formed at the junctio.n 
of the fourth and fifth lumbar vertebrae, or a fedse sacral promon¬ 
tory at tbe junction of the first and second pieces of the sacrum 
(u. Fig. 122)* The true promontory is readily recognised by the 

* A foil description of Johnson's method will be found in Herman's work 
on ‘ Difficult Labour,’ p. 176. 
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fact that the outline of the anterior margin of the base of the 
sacrum starts from it. In some forms of contracted pelvis, the 
distance between the false promontory and the symphysis may 
be less than the distance between the true promontory and the 



Fig. 124.—Internal Pelvimetry: Measuring Oblique Conjugate 
WITH THE Fingers. 

symphysis (Cred6)," and, in such cases, the less diameter must be 
taken as representing the true conjugate, and our measurements 
made accordingly. Having ascertained the point from which the 
measurement is to be made, the tip of the middle finger is placed 
on it, and then the hand is raised until the sub-pubic ligament is 



Fig. 125. —The Effect of the Inclination of the Symphysis on the 
Relation between ' the True and the Oblique Conjugate 
Diameters. 

in contact with its radial edge (u. Fig. 124). The spot at which 
the ligament crosses this edge is then marked, by m^ing a small 
indent with the finger-nail, the hand is withdrawn, and the 
* Cred^,' Klin. VortiSge fiber Geburtshfilfe,' Berlin, 1853. 
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distance between the tip of the middle finger and the mark is 
measured. The measurement should be repeated a couple of 
times in order to ensure accuracy. If it is difficult to reach 
the promontory owing to its high situation, the elevation of the 
buttocks is slightly increased, and the patient is desired at the 
same time to press her lumbar spine firmly on to the bed. By 
this means the angle which the plane faf the brim makes with 
the horizontal plane of the bed is increased, and the promontory 
is brought nearer to the examining finger (Schaeffer).* 

Having in this manner ascertained the length of the oblique 
conjugate, the next thing is to estimate from it the true conjugate. 
As will be seen by reference to a diagram of a pelvis, the oblique 



Fjo. iz6.—Efkects of Alterations in Symyphysis of Thickness A), 
AND OF Depth (B) on Relation between the True and the 
Oblique Conjugate Diameters. 


conjugate in normal pelves is longer than the true conjugate. The 
average difference in normal pelves between the two is about half 
•an inch; but, in contracted pelves, there are so many factors which 
•affect the relation of these diameters to one another, that it is not 
sufficient to allow for an average difference, and an attempt must 
be made to judge what is the exact difference. This, however, is 
by no means any easy matter. Anyone can me^ure the oblique 
conjugate sufficiently correctly, but it requires considerable ex¬ 
perience to enable one to attach a correct value to the various 
factors which alter the normal relations between it and the true 
conjugate. These various factors are as follows :— 

(i) The Height of the Promontory .—The higher the promontory, 
the greater is the difference between the true and the oblique 
Schaeffer, 'Obstetrip Diagnosis and Treatment.' American edition, 

p 61. . -r. 
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conjugate; the lower the promontory, the less the difference 
{V. Fig. 123). 

(2) The .Inclination of the Syw/Aysw.—The more vertical the 
symphysis, the greater is the difference between the two conju¬ 
gates; the more horizontal.the symphysis, the less the difference 
(». Fig. 125). 

(3) the ^Symphysis ,—The deeper the symphysis, 
the greater is me difference between the two conjugates; the 
shallower the symphysis, the less the difference (». Fig. 126 b). 

(4) Thwhtess of the Symphysis .—The thicker the symphysis, 
the greater is the difference between the two conjugates; the 
thinner the symphpis, the less the difference (v. Fig. 126 a). 

There is one pomt in favour of this method of estimating the 
true conjugate, and that is that in the form of contracted pelvis. 



Fig. 127.—Skutsch’s Internal Pelvimktbr. 

A, Complete pelvimeter; B, flexible limb; C, metal rule. 

f 

in which it is most necessary to melisure the true conjugate—viz., 
a flat pelvis—the average distance between the two conjugates is 
usually correct (Herman).* However, even if it is possible to 
measiure the true conjugate correctly with the fingers, it is im¬ 
possible to measure the transverse diameter of the brim. For 
this rea^n, we have usually to resort to the third method of 
performing internal pelvimetry—direct measurement with an in¬ 
ternal pelvimeter. 

3 _Djxert Measntement with an Internal Pelvimeter.—This is 
the only reliable manner in which to measure all the required 
diameters of a contracted pelvis. If a little care is‘ taken to 
master its detruls, it presents no difficulties, and after a little 
experience it will be found to give reliable results. It is curious 
that so many text-books on midwifery should either'omit all 
• Op, cit,, p. 176. 
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mention of the method, or merely mention it as a form of 
obstetrical curiosity. . , , 

The best form of internal pelvimeter—indeed, the only form 
which, ki far as we know, permits the measurement of the trans¬ 
verse diameter—^is that devised by Skutsch.* This instrument con¬ 
sists of three parts:—(«) a rigid limb; {h) a flexible limb; {c) a 
movable connecting bar (v. Fig. 127). Tfee two lirnbs interlock by 
means of an adjustable joint, which enables the' rigid limb to be 
so placed that its convexity is either turned towards or away from 
• the flexible limb. The connecting-bar is not gradimted in any 
way; it merely serves as a means by which the limbs can be 
fixed in any desired relation to one another, and can be separated 
and returned to the same relation as required. In order to use 



the instrument, the patient is placed in the cross-bed dorsal 
position, or on a gynaecological couch. In most cases, an anaes¬ 
thetic is required, as the procedure causes a certain amount of 
pain. A small patch of skin over the symphysis is then shaved, 
and'a mark is made with a blue pencil over the centre of the sym¬ 
physis. The principle on which Skutsrh’s mode of pelvimetry 
is based..is__a .Yfiri_simple._ttne. In every caMj the required 
diameter, plus the thi cl j pess of the pelvic wall, andthesuperjp^nt 
soft pa rts at one end of t he diameter . isJBrsLBlfiasurgdt ThgS . 
the thickness of the included pelvic wall amd soft._parts .K6 
measured, and by this result from the former,--the 

actual measurement of tfip. diameter is Qbl3JDfidt-/To measure 
• ■ Die Becfenmuasen.’ Jena. 1886; and • Die Praktlsche Verwerthung der 
Deckenmussen,' Deutsche Med. Woeh,, i8gi, No. ai. 
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the true conjugate, the pelvimeter is first so arranged that the 
rigid limb curves away froip the flexible limb, and then, by means 
of the movable connecting-bar, the limbs are so locked that they 
make an angle of about 6o° with one another. The index and 
middle fingers of the left hand are then passed into the vagina, 
and upwards until the tip of the middle finger rests on the 
promontory. The rigidjimb of the pelvimeter is passed into the 
vagina under the guidance of these fingers, and its tip brought 
to rest on the most projecting part of the promontory (». Fig. 128.) 
The vaginal fingers hold it in this position with the external 
assistance of the other hand, while an assistant bends the flexible 
limb downwards until it just touches the mark, which was made 
over the centre of the symphysis. The instrument is then care¬ 
fully withdrawn, and the distance between the ends measured with 



the metal rule, and noted. The position of the rigid limb is 
then altered, so that it curves towards the flexible limb, the 
fingers of the left hand are again passed into the vagina, and the 
back of the symphysis carefully palpated with the object of 
determinin|f its most projecting part. The tip of the rigid limb 
is then guided into the vagina, and rested against this point, and 
the flexible limb is again bent down until jhe tip just touches the 
marked spot (n. Fig. 129). As there is a certain amount of risk 
that the relations between the ends of the pelvimeter ihay be 
^tered by the pressure of the soft parts during its withdrawal, it 
is well to open the thumbscrew which is at one end of the con¬ 
necting-bar, and then to separate the limbs as far arfis necessary. 
As soon as the instrument has been taken out of the vagina, the 
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limbs are brought back into their original position—a procedure 
which is rendered possible by the presence of a small collar at 
one end of the connecting-bar, which acts as a check to the 
range of movement of the limbs, and the distance between the 



Fk; 130.—Internal Pelvimetry : Measuring Transverse Diameter of 
Brim plus Thickness of Lateral Wall of Pelvis and Superjacent 
Soft Parts. 

tips is measured. This distance is then subtracted from the 
first measured distance, and the result is the length of the true 
conjugate diameter. 

To measure the transverse diameter, a mark is made over one 



131.—Internal Pelvimetry : Measuring Thickness of Lateral 
Wall of Pelvis and Superjacent Soft Parts. 

or other great trochanter., and the pelvimeter is so adjusted that 
the rigid limb curves away from the flexible limb. If the inark 
has b^n made over the left trochanter, the fingers of the right 
hand are passed into the vagina, and the right lateral half of the 
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brim of the pelvis is carefully palpated with the object'of ascer¬ 
taining the starting-point on that side of tjie transverse diameter. 
The tip of the rigid limb is then guided on to this point and held 
there, while an assistant bends down the flexible limb until the 
tip rests upon the mark over the trochanter (». Fig. 130). The 
instrument is then carefully withdrawn, and the distance between 
the tips measured. The rigid limb is then reversed, the left 
Angers are passed into the vagina, and the left half of the pelvic 
brim is palpated as before, and with the same object. The tip 
of the rigid limb is then guided on to the left end of the trans¬ 
verse diameter, and the flexible limb bent downwards again on to 
the mark {v. Fig. 131). The instrument must be opened to permit 
of its witndrawal, and, after removal and closure, the distance 
between the tips is measured. This distance is subtracted from 
the former measurement, and the result is the length of the trans¬ 
verse diameter. 

Both diameters should be measured two or three times until a 
satisfactory result is arrived at. In the case of the transverse 
diameter, it is well to measure first from one trochanter, and then 
from the other, as in this way an additional check on the measure¬ 
ment is obtained. There are three points which must be care¬ 
fully attended to in using Skutsch’s pelvimeter. These are:— 

{a) To ascertain the correct terminations of the different 
diameters by careful preliminary internal examination of the pelvic 
brim. 

(J) To bring the end of the rigid limb to rest exactly on these 
spots, and to keep it there while the external limb is being 
adjusted. 

(r) To see that the assistant places the end of the flexible 
limb exactly on the external mark in each case, and that the end 
always presses on the skin with the same degree of force. The 
latter point will be best obtained by always bringing the tip down 
so that it just touches the skin without dimplii\g it. 



PART III 

THE PHYSIOLOGY OF PREGNANCY 




CHAPTER I 


TEE MATEBNAL PHENOMENA OF FBEONANCT 

Ml hi* I 

)uration of Pregnancy—The Phenomena of Prewancy. Changes in the 
Uterus; in the Cervix; in the Fallopian Tubes and Ovaries;' in the 
Vagina and Vulva; in the Pelvic Floor; in the Abdominal Wall; in the 
Bladder and Rectum; in the other Abdominal Organs; in the Thorax; 
in the Breasts; in the Face and Limbs; in the Pelvic Joints; Systemic 
Changes, Circulatory System, Respiratory System, Urinary System, 
Digestive System, Osseous System. ' '' 

Pregnancy is the term applied to the condition of a woman when 
she contains , within her the. prQduQti_ 5 L CQnc.^ti0S* It com: 
mences with t he fertilisation of. the oyumi.and ends, with its 
expulsion, It is customary to consider that the duration of 
pregnancy is ten lunar months of four weeks each, or 280 days, 
counting from the first day of the last menstruation. In practice, 
however, we find that considerable divergence from this period is 
often met with. When we consider the various factors associated 
with the occurrence of conception, this divergence is easily under¬ 
stood. The chief of these factors are'the time at which the 
fertilising coitus takes place,'the preparedness of the uterus for 
the reception of the.fertilised ovum/and the time at which ovula¬ 
tion takes place. 'The human species differs from animals in 
that in the human female there is no period of sexual inactivity, 
consequently the fertilising coitus may occur at any time in 
relation to menstruation, save when menstruation is actually taking 
place.; Similarly, the uterus is apparently always in a favourable 
condition for the reception of the impregnated ovum at all times 
save .)^en menstruation is occurring. 10vulation, on the other 
hand, is considered to occur most usually during the week before 
or the week after menstruation, on account of the attendant con¬ 
gestion of the generative organs. Consequently, it is probable 
that the igost favourable time for impregnation to occur is in the 
week preceding or the week following a menstrual period (Giles). 
In practice, however, even if the date of the fertilising coitus is 
known, it «is difficult to determine when delivery will occur. The 
following tabfe of Reid’s, based on the results of forty cases in 
which only a single coitus took place, shows the truth of this 
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Number of Cases. 

Duration of 
Preniancy in 
Days. 

Percentage. 

5 - - ■ - 

260-266 

12-5 

7 - - 

267-273 

i 7'5 

18 - - - 

274-280 

45 ‘o 

6 . - - . 

281-287 

i5‘o 

4 • ■ • ■ 

288-294 

10*0 


The resolts which are obtained by counting from the date of 
the last menstruation are not much more satisfactory. The 
following table shows the results in 650 cases collected by Merri- 
man and Reid. In each case pregnancy is calculated from the 
final day of the last menstruation :— 


Number of Cases. 

Duration of 
I^^ancy in 
Days. 

Petcentage. 

28 . - - 

253-259 

430 

64 ■ - - 

260-266 

9-84 i 

102 - 

267-273 

13-69 

*77 - 

274-280 

2723 

140 • 

281-287 

2*-53 

81 - - - 

288-294 

12-46 ; 

39 - ■ - 

293-301 

6 00 1 

13 • - - 

302-308 

2x0 

6 - ■ - 

309-3*5 

0-92 


The average duration of pregnancy, calculated from a large 
series of cases, and counting from the final day of the last men¬ 
struation, is 277 days. Between that period and a period of 
280 days, counting from the first day of the last menstruation, 
there is not much difference, and the former is the more easy to 
remember. 

THE PHENOMENA OF PREGNANCY „ 

From the commencement of. pregnancy many pronounced 
changes begin to occur in the maternal system, affecting more 
particularly the reproductive organs, and also to a less extent 
almost every other organ in the body. Many of thefse changes 
are the direct result of the increased blood-supply which the 
pelvic viscera receive, and of the ‘mechanical effects exercised 
upon neighbouring parts by the growing uterus; others must be 
associated with the necessity of supplying the ehlarging ovum 
with oxygen and nutritive material; while still others cannot be 
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referred to any of these causes, and must be classed as signs of the . 
profound physiological alteration which has occurred in the entire 
organism. The changes will be considered seriatim. 

The Uterus. — The anatomical changes which take place are- 
more marked in this organ than in any other, since it must 
rapidly enlarge to provide an adequate receptacle for the ovum. 
The entire extent of the change which odcurs can best be appre¬ 
ciated by comparing the weight and capacity of the viscus when 
in the pregnant and non-pregnant condition. - The weight of the 
unimpregnated virgin uterus is about an ounce; that of the uterus ' 
at term is about two pounds, or thirty-two times as heavy. The 
capacity at term is increased even out of proportion to this, being 
from 4,000 c.c. to 5,000 c.c., or nearly five hundred times as 
great as in the virgin. 

All the tissues of the uterus share in this hypertrophy, j The 
mucous membrane becomes softer and thicker, attaining a thick¬ 
ness of about half an inch at the fifth month ; the glands become 
elongated, tortuous, and very much dilated; and at the same time 
the important changes which were described in discussing the 
formation of the placenta* are brought about in the blood-supply. 
The muscular tissue in the earlier months undergoes art enormous 
hypertrophy, so that, in spite of the rapid increase in size of the 
entire organ, its walls still maintain their original thickness. At 
first, the uterus grows more rapidly than the foetus, but in the 
later months the ovum increases in size out of proportion to the 
uterus, and some slight degree of thinning of the uterine walls 
then takes place as a result of the distension. The increase in 
the muscular tissue is partially due to increase in size of the 
individual fibres, and partly to the development of new fibres 
(t). Fig. 132). Scattered amid the fibres of the non-gravid uterus 
are found a large number of embryonic cells, which, under the 
stimulus of pregnancy, become developed into true muscular 
fibres, and these, as well as what may be termed the permanent 
muscle fibres, attain ^n enormous degree of development, becoming 
often ten times as large as an ordinary unstriped muscle cell. 
The connective tissue undergoes hypertrophy pari passu with the 
muscular tissue, and thus enables the various layers of the 
muscular coat to be more easily demonsftated—in fact, it is 
principally in the walls of the gravid uterus that these layers 
have been described. The hypertrophy of the muscle elements 
at first takes place throughout the entire uterus, but, after the 
third month, the body and fundus alone show signs of increase, 
the cervix having at that time reached its maximum develop¬ 
ment. '^The peritoneum covering the uterus also shares in the 
general h;JJpertrophy, and, instead of becoming thinner, shows 
signs of thickening, at any rate in the earlier months, e The con¬ 
nective tissue immediately subjacent to it also becomes thicker 

’ For furthdt details concerning formation and fate of decidua, see 
page 83. 
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over the lower portion of the uterus, and especially in'front. Over 
the fundus and back, however, the serous coat remains very 
closely adherent to the muscular waU. ^ 

S The uterine and ovarian arteries , but especially the former, 
become elongated, their lumen greatly increased in size, and their 
coats thicker. The increase in size is most pronounced in the 
branches which are distributed over the placental site. The 
branches, which have been described as passing vertically inwards, 
assume a spiral form, and, together with the veins, are subject to 
compr^sion during contraction of the uterus, owing to the manner 
in which the fibres of the middle layer of the muscular coat 
surround them. The veins also become dilated, particularly in 



Fig. 132.— Utbrinb Muscle Fibres, 

I, 2, Embryonic muscle fibres of non-pregnant uterus; 3, 4, 5, muscle fibres 
from pregnant uterus. (Galabin.) 

the neighbourhood of the placental site. Commencing in the 
maternal blood sinuses of the placenta, they pass into the uterine 
wall, where they form what are known as the uterine sinuses. 
These sinuses are large venous spaces, whose wall is practically 
formed by the uterine tissue, a thin layer of endothehum alone 
intervening. From these, the veini^ass into the broad ligament, 
from which the blood is carried oflT by the uterine and ovarian 
veins. The ovarian veins are enormously distended, especially 
on the left side,* where this vessel may attain a diameter almost 
equal to that of the femoral vein. The uterine 

• This is irrespective of the position of the placenta. 
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distended, but appear to drain away less of the blood from the 
uterus than the ovarian veins. This is probably due to the large 
development of the fundus uteri, and to the usually high position 
of the placenta. 

The lymphatics of the uterine wall increase in number and 
size, and probably play an important part in providing for the 
nutrition and excretion of the fcetus befofe the formation of the 
placental circulation. 

The nerves also enlarge, and the ganglion cervicis is said to 
become almost double its former size. 

In the first three months of pregnancy, the increase in size of 
the uterus affects its breadth and thickness more than its length. 



I‘'iG. 133.— Sagittal Mesial Section of a Patient who Died in the 
Second Month of Pregnancy. 

The body*of the uterus is retroflected, and if the patient had lived incarcera¬ 
tion might have.occurred. (Braune.) 

so that the globular shape which it gradually assumes becomes 
an important sign in the early diagnosis of pregnancy, and can 
readily be ’detected by bi-manual examination. The increased 
weight of the uterus causes h at the same time to sink a httle 
deeper in tjie pelvis, and brings about an exaggeration of its 
normal degrees of anteflexion. This sinking occasionally mu^s 
disagreeable pressure symptoms in the first period of gestation by 
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pressing on the bladder and rectum, and upon the veins of the 
latter. It may also cause a retro-deviated uterus to pass more 
deeply into the concavity of the sacrum, thereby increasing the 
subsequent difficulty in clearing the sacral promontory. This 
sinking also causes the abdominal wall just above the symphysis 
to become rather flatter during the first couple of months after 
conception than it is at'other times. 

About the commencement of the fourth month, the fundus of 
the uterus reaches the level of the pelvic brim, and from that time 
on it gradually ascends higher and higher into the abdomen. .The 
globular shape is retained until the sixth month, but, after that 
date, the rapid growth of the ovum causes the latter to assume a 



Fig. 134.—Sagittal Mesial Section of a Primipaka who Died during 
THE Fourth Month of Pregnancy. (Waldeyer.) 


position in the uterus with its long axis corresponding to the 
vertical axis of that viscus. In this way, the uterus is made to 
assume an ovoid shape, the broad end of which is formed by the 
fundus, and the narrow end of which is situated at the junction 
of the body with the cervix. 

As the uterus ascends into the abdomen, it over-rides the lower 
part of the mesentery proper, and ultimately flattens out the 
entire mesentery against the posterior abdominal wall, drhing 
the small intestine over to the left, and upwards beneath the 
transverse meso-colon. The uterus itself, as ar result of the 
position of the small intestines, almost invariably inclines towards 
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the right, and lies in contact with the right antero-lateral wall of 
the abdomen. In addition to this obliquity, its long axis frequently 
shows also a marked rotation to the right, which brings its left 
margin in contact with the anterior abdominal wall, and its right 
margin into relation with the front of the right kidney and 
ascending colon. Sometimes, but very rarely, the uterus occupies 
a median position, or is inclined to the left, and a rotation of its 
long axis to the left has also been described. 

Owing to the pelvic inclination, the uterus is directed forwards 
as it passes into the abdomen, and therefore in the erect position 
is largely supported by the anterior abdominal wall and by the 
symphysis pubis. In the recumbent position, though retaining 
its anteversion, it becomes retroflexed, and is supported by the 
structures on the posterior abdominal wall. When relaxed, its 
weight causes it to become flattened from before backwards and 
to bulge out at the sides, and it then becomes impressed by the 
various viscera with which it is in contact. It must be remem¬ 
bered, however, that, during pregnancy, the uterus is constantly 
undergoing a series of slow contractions, and that, consequently, 
its form is but little dependent on the pressure of surrounding 
structures. 

According to Sutugin* and Galabin,t the following is the 
average height of the uterus above the pubes at the different 
months:— 

Week of preg¬ 
nancy - - i6, i8, 20, 22, 24, 26, 28, 30, 32, 34, 36. 38, 40. 

Height of uterus 

in inches - £0, 47, 5-4, 6 0, 6^, 7 3, 7 8, 8 3, 8 7, g-o, 9-3, 9 6, ro o. 

One point will immediately strike the reader in this table, 
namely, that there is no decrease shown in the height of the 
uterus above the pubis at the end of the tenth month. This is 
accounted for by Galabin on the ground that these measurements 
were taken with the patient in the horizontal piosition, and that 
the sinking of the fundus is only appreciable when the patient is 
in the erect position. 

The Cervix.—The changes which take place in the cervix uteri 
during pregnancy have for long been the subject of controversy, 
and as many points have not yet been definitely decided upon, it 
is unnec^sary here to enter at any length into a discussion of the 
matter, more especially since some of the points at issue are 
merely verbal ones. The aJterations that take place will be dealt 
with under three headings :— 

(1) Changes in position. 

(2) Changes in consistence. 

(3) Changes in length. 

* 'On the Means of Ascertaining the Length of Gestation,’ etc., Obstet, 
loum of Gnat Britain and Inland, vol. iii., 1875. 

t op Ht., p. 141, 


14—2 
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(1) Changes in Position: —Associated with the general descent 
of the uterus, the cervix descends somewhat during the first three 
months of pregnancy, and is felt at a lower level than normal 
within the vagina, and projecting slightly forwards. After the 
end of the third month, it is gradually drawn upwards by the 
ascending uterus, and sometimes to such an extent that difficulty 
may be experienced in^ detecting it by vaginal examination. The 
anteversion which is normally present becomes changed into 
retroversion, and often the long axis of the cervix forms a well- 
marked angle, open forwards, with the axis of the body of the 
uterus. 

(2) Changes in Consistence .—From the end of the first month, 
a well-marked change in the consistence of the cervix can be 
detected by the examining finger, and forms an important 
diagnostic sign. The most superficial portion of the lips of the 
os externum first become soft and cedematous, due to the vascular 
and lymphatic hypertrophy, and to an outpouring of serous fluid 
from the enlarged bloodvessels. This softening gradually extends 
to the deeper parts of the cervix, till at the end of the third month 
the whole of the infravaginal portion is thus altered. During the 
succeeding months, the change extends upwards; and, finally, at 
the end of pregnancy the whole cervix—unless it be the seat of 
pathological change—has become soft and dilatable. • The soften¬ 
ing in the region of the os externum enables the finger to be more 
readily passed between its lips into its cavity, and gives an 
impression as if the orifice itself were circular. 

(3) Changes in Length: —Until comparatively recently it was 
taught that the upper portion of the cavity of the cervix became 
gradually distended during pregnancy from above downwards to 
form the lower uterine segment, and that this method of inclusion 
accounted for the shortening of the cervix which was believed to 
occur. ■ This view, in spite of some opposition, was held till the 
middle of the last century; and most bo9ks on midwifery gave 
definite details as to the amount of shortening which one might 
expect to find at the different months of pregnancy. However, 
since then several observers—chief among whom in this country 
was Matthews Duncan*—have affirmed that no taking up of 
the cervix occurs till a very short period before the onset of 
labour, and that, instead of being shortened, the cervix is actually 
lengthened. This opinion is now generally believed to be the 
correct one, and is arrived at from the result of actual 
measurements of the cervix made during dissections of uteri at 
the different months. It was, however, strongly combated by 
Bandl,t who, from a study of a series of sections and specimens, 
re-annunciat^ in 1877 the old view in a slightly modified form. 

• G. Matthews Duncan, ■ On the Cervix Uteri in Pregnancy,' Edinburgh 
Mtdieal.Joumal, 1830. ^ ' 

t Bandl, L., ‘ Ueber das Verhalten des Uterus und Cervix in der Schwan- 
genschaft und wahrend der Geburt’ Stuttgart. 



CHANGES IN THE CERVIX 


213 


stated it to be his belief that the upper portion of the cervix 
L open out, and that the prominent ring, which may sometimes 
fi frit in the uterine wall during labour above the symphysis 
‘his represented the os internum. One chief obstacle to 
Eoting his views is that the lower part of the uterine cavity 
fs UnU with decidua, but this he explained by stating that it 



Fig. i«.-Diagram showing thb Two Views held regarding the 
Formation of the Lower Uterine Segment. 

The left-hand diagram (A) represents the view generally 

to which the retraction n^ng marks the junction The 

lower uterine segment and does 

rieht hand diagram (B) represents the views held by Bandl, according to 
witoh “e^nneros ^ B^dFs ring wincide. and the l°«er ^gmeuM* 
formed out of the taken-up cervix. RR, retraction ring, ^C, cervira 
cavity: LS, lower uterine segment; OI, os internum , OE, os externum. 
(After Dickinson.) 

grows down from the body of the uterus, and displaces the 

cervical mucous membrane before it into the closed 

cervix. Since the publication of Bandl’s papers a considerable 

amount of investigation has been earned out, ^d the »ct that n 

taking up df the cervical canal occurs has been 

by a number of observers. The ring to which Ban^ called 

attention, and which is sometimes known by his name, un- 
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doubtedly does not represent the os internum, but is the line 
of separation which marks off the upper contractile from the 
lower non-contractile segment of the corpus uteri. It cannot be 
clearly seen in the uterus after death, and is evidently produced 
by the contraction and retraction which occurs during labour. 
The walls of the uterus before the onset of labour are of 
practically the same thickness from the fundus down to the level 
of the closed cervix, where a sudden increase in thickness takes 
place. Externally, there is a sharp line of demarcation visible 
and palpable between the cervix and the body; and above this 
level no other ring can be seen, with the exception of a faint 



Fig. 136. —Diagram showing Direction of Cervical Axis before (A) 
AND (B) during Pregnancy. 

H, Uterus; v, vagina ; b, bladder. (Galabin.) 

constriction on the anterior wall, corresponding to the^ line of 
reflection of the peritoneum on to the symphysis pubis. This 
ring is therefore non existent before labour commences, and 
must be regarded as being produced within the body of the 
uterus itself, as a result of the peculiar mode in which the 
corpus uteri contracts. That the cervix is really lengthened 
has also been amply demonstrated; and the apparent shortening 
which is felt by the Anger when making a vaginal examina¬ 
tion may be explained as foUows:— (a) The softening of the 
cervical tissues permits the Anger to compress them, and to 
enter for a short distance through the os externum, which has 
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become somewhat patulous. (6) The vaginal wall has become 
softened and oedematous at its uterine attachment, and this, 
combined with the gradual ascent of the cervix, which ascent 
occurs from the fourth month onwards, causes the projection 
of the portio vaginalis into the vagina to feel and to be really 
shorter, without any change having take^ place in the length of 
the cervix as a whole, (c) The downward bulging of the cavity 
of the uterus in front of the cervix as a result of the pressure 
of the foetal head, together with a forward inclination of the 
cervix from above downwards, render the apparent shortening 
of the anterior lip and cervical wall particularly noticeable, inas¬ 
much as these conditions cause the vertical distance between the 
uterine cavity and the os externum to be really lessened. The 
forward inclination of the cervix, in fact, causes the examining 
finger to be separated from the cavity of the uterus by the 
antero posterior thickness, and not by the length of the cervix 
{v. Fig. 136). 

^Fallopian Tubes and Ovaries.—The Fallopian tubes participate 
in the hypertrophy of the uterus, becoming longer and wider. 
They lie closely applied to the uterine wall, and their direction is 
altered so that their long axis becomes almost vertical. The 
ovaries lie immediately external and posterior to the tubes, and 
are also closely related to the side of the uterus. Their level in 
the abdominal cavity is about that of the anterior spines of the 
ilia. In consequence- of the axial rotation of the uterus, the left 
ovary is brought forwards into contact with the anterior abdominal 
wall, and the right lies posteriorly in contact with the emeura. 
Both ovaries are enlarged, and contain true corpora lutea. 

' Ligaments and Peritoneal Reflections of Uterus. — Reference 
has already been made to the hypertrophy of the serous coat of 
the uterus, and we have now only to consider its reflections off 
the uterus. On the posterior aspect, the level of reflection of the 
peritoneum on to the* rectum remains unchanged, and is opposite 
the fifth sacral vertebra. Anteriorly, however, it is considerably 
raised, and in the later months of pregnancy passes directly from 
the front of the uterus, over the top of the bladder, to the back of 
the symphysis pubis about its middle, thus substituting a utero- 
pubic for the normal utero-vesical pouch. The broad ligaments 
also are^raised. As the uterus expands upwards and laterally, it 
increase’s the tension upon these ligaments, and at the same time 
burrows out between their folds. The upper attachment of the 
ligaments to the uterus remains the same as before, but their 
lower attachment is displaced upwards to the iliac fossae. Ulti¬ 
mately, th^ assume an elongated triangular shape, the apex being 
situated at the junction of t\}e Fallopian tubes with the uterus, 
and the base in the iliac fossae, where the folds which constitute 
the ligaments jpass forwards and backwards, in continuity with the 
peritoneum lining the fossae. 

The intra-abdominal portions of the round ligaments are very 
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much thickened. Superiorly, they appear attached to the anterior 
rather than the lateral aspect of the uterus, in consequence of the 
lateral expansion of that viscus. From their uterine attachment, 
they pursue an almost vertical course downwards parallel and 
internal to the Fallopian tubes, and are closely bound to the 
uterus till just before /Jiey reach the internal abdominal ring. 
No increase in size of these ligaments is found within the inguinal 
canal. Their enlargement within the abdomen enables them 
from their attachment below to draw the fundus uteri forwards, 
and bring the long axis of the uterus more into a line with the 
axis of the pelvic brim during labour. 

S The Vagina and Vulva.— During the early months of pregnancy 
the vagina becomes wider and shorter in consequence of the 
sinking of the uterus; but the subsequent ascent of the latter 
exerts an upward pull upon the vagina, which, consequently, 
from the end of the third month becomes longer and narrower 
than normal. The muscular tissue of its wail hypertrophies, and 
the mucous membrane becomes thicker, more relaxed, and of a 
bluish colour. This colour is the expression of the venous 
engorgement of the vaginal walls, brought about by the intra¬ 
abdominal pressure, and by the enormous hypertrophy and 
dilatation of the veins of the vaginal plexus. The mucous mem¬ 
brane of the vulva also becomes softer and relaxed, and the 
vulvar orifice widened. Some dilatation and hypertrophy of 
the superficial veins occur, but little change is noticeable in 
the erectile tissue proper. The connective tissue surrounding 
both vulva and vagina becomes increased in amount and softened, 
and a similar change occurs throughout the whole of the pelvic 
cellular tissue. 

^Pelvic Floor.—The pelvic floor, in common with the abdominal 
wall, shows the increased pressure which is thrown upon it during 
pregnancy by an increased projection beyond the plane of the 
pelvic outlet. In the non-pregnant, this projection is about an inch 
(2‘5 centimetres); at the end of pregnancy it is about 3I inches 
(9'5 centimetres). The distance from the coccyx to the symphysis, 
measured along the surface, is correspondingly increased. In the 
non-pregnant, this distance is about 5I inches (13*5 centimetres), 
and, at the end of pregnancy, it reaches as much as 10} inches 
(25-5 centimetres). The muscles of the pelvic diaphragn}(&wiffi»' 
ani and coccygeus) do not present any hypertrophy, but all the 
involuntary muscular tissue within the pelvis is increased. ' The 
obliterated hypogastric arteries hypertrophy, and bands of un- 
ktriped muscle extend from their upper and lower margins on 
to the antero-lateral aspect of the uterus, forming a<somewhat 
hammock-like support around the lojver uterine segment. 

7 Abdominal WiJl.—The first change noticed in the abdominal 
wall as a result of pregnancy is slight flattening just above the 
symphysis pubis, brought about by the primary downward 
sinking of the uterus and its contents. ? Before, however, the 
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uterus actually extends into the abdominal cavity, evidence of the 
increased abdominal content is seen in a gradually increasing 
protuberance of the abdominal’ wall. The exact amount of this 
protuberance depends on the period of pregnancy, and varies 
with the form of the individual. ^ The umbilical scar becomes 
gradually raised up, and reaches the level of the surrounding 
skin at the sixth or seventh month. Later, it becomes completely 
everted, and projects above the general surface, surrounded by a 
pigmented area of skin, which has been called by Montgomery"K 
the ‘ umbilical areola.’ * A pigmented line of a brownish colour— 
the depth of hue varying with the complexion of the individual— 
also forms between the umbilicus and pubes. It is usually 
brocider below than above, and may extend above the umbilicus 
as far as the ensiform cartilage. It fades considerably after 
delivery, but traces of it frequently remain permanent. ^ In some 
cases, the pressure on the anterior abdominal wall causes wide 
separation of the recti muscles, and, if the uterus is unusually 
anttiflexed, it may even form a hernial protrusion between their 
inner borders. 

The stretching^)! the abdominal wall affects the nutrition of the 
skin, and in the later months of pregnancy pinkish or bluish 
marks—the lineae atrophicae, or striae gravidarum—make their ap¬ 
pearance principally on the lateral aspect of the lower portion of 
the abdomen. The lines are usually curved, with their concavity 
inwards, and are broader at the centre than at either end. After 
delivery, they assume a white colour, and are slightly depressed 
below the level of the surrounding skin. Similar marks may 
appear upon the outer aspect of the thighs in their upper part. 

Madder and Rectum.—As the uterus ascends into the abdomen, 
the peritoneum is gradually stripped off the posterior and 
superior surfaces of the bladder, so that this viscus in the later 
months becomes entirely stripped of peritoneum. Its capacity is 
diminished, and whe» empty it is found flattened out between the 
lower segment of the uterus and the back of the symphysis, and 
is triangular in shape. The apex is directed upwards, lying at a 
point about half an inch below the upper margin of the symphysis; 
the base is directed downwards, and rests on the anterior vaginal 
wall, just in front of the utero-vaginal junction. The bladder 
walls are slightly thickened. The ureters enter the bladder on 
each side of its base. Within the pelvis, the relations of the 
ureter are quite un.altered, and it is in no way subjected to in¬ 
jurious pressure. In the abdomen, however, the right ureter is 
compressed between the relaxed uterus and the right psoas muscle 
when the patient is in the recumbent position. It would appear 
as if the yielding nature of both these structures would render 
this pressure practically ineffectual, but that this is not the case 
>s proved the fact that the right ureter is dilated during preg¬ 
nancy. Withfn the pelvis, both ureters are hypertrophied. They 
* Montgomery, ‘ Signs and Symptoms of Pregnancy,' p. 96, 1856. 
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become round and cord-like, with greatly thickened walls, and 
in the terminal part of their course can readily be felt and 
compressed against the ramus of the pubis by the finger when 
making a vaginal examination. 

•i Owing to the forward bending of the uterus and the obliquity 
of the pelvic brim, verjj, little direct pressure is exerted upon the 
rectum. The deviation of the uterus to the right side, moreover, 
causes the pelvic and iliac colon to escape, so that, except under 
abnormal conditions, no obstruction of the lower bowel can occur 
from pressure. Evidence of the general venous congestion of the 
pelvic organs is, however, seen in the rectum in the frequent 
presence of haemorrhoids. 

S Other Abdominal Organs.-^The position, which the intestines 
are compelled to take by the enlarging uterus, has. already been 
referred to, and it may now be added that the transverse colon 
passes transversely across the upper margin of the full-term 
uterus. The transverse meso-colon is hollowed out to receive the 
fundus, z When in the recumbent posture, the uterus lies in direct 
contact with the lower portion of the anterior surface of the right 
kidney, and over this area the fatty capsule of the kidney is 
deficient — a fact which may partly account for the greater 
frequency of movable kidney on this side. This kidney also often 
occupies a slightly lower position than normal, due probably to 
the downward pressure of the liver. The left kidney and the 
suprarenal capsules are quite unaltered. 

3 The vertical depth of the anterior part of the liver is diminished 
by the upward pressure of the uterus, which is only separated 
from it by the transverse meso-colon, and a compensatory increase 
in the vertical depth of the posterior part occurs, and possibly, 
tends to displace the right kidney downwards. 

'‘^The Thorax.—^The mechanical effects of the pressure of the 
enlarged uterus are not confined to the abdominal and pelvic 
cavities, but also affect to a somewhat variable extent the thoracic 
cavity. The vertical height of the latter is diminished in cor¬ 
respondence with the increased vertical height of the peritoneal 
cavity, and this change is most marked on the right side. In fact, 
the liver is pushed bodily upwards, and the right dome of the 
diaphragm often reaches as high as the seventh dorsal vertebra. 
On the left side, also, there is slight elevation of the cupola of the 
diaphragm. The diminution in capacity of the thorax, which this 
decree in vertical extent tends to bring about, is amply com¬ 
pensated by the widening, which takes place at the same time 
at its base. 

II The Breasts.—The close physiological connection which exists 
between the mammary glands and ^the uterus is shown by the 
early appearance of changes in the breasts following upon con¬ 
ception. * As early as the end of the second month, a feeling of 
uneasiness and fulness of the breasts, with perhaps occasional 
shooting pains, is experienced, and at the same time they begin 
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.0 enlarge. The gradual increase in size continues till term, and' 
iometimes is so great as to cause pressure atrophy of the skin 
ilong certain lines radiating irregularly from the nipple, and 
similar to those described as found upon tl)e abdominal wall. 

The increase in size of the breast is due to a slight extent to 
the hypertrophy of the adipose and cpnnective tissue, but is 
principally the result of the increase in size of the existing acini, 
and of the budding out of new secreting acini. These changes 
cause the breast to feel harder, and to become knotty and 
irregular. The outlying masses of the gland can also be more 



t’Ki. 137 ,—The Mammary Areola at the Third Month ok Pregnancy. 

(Montgomery.) 

distinctly felt, “i- The increased blood-supply associated with these 
chsmges is manifested by the enlargement of the superficial veins, 
which ean be plainly seen as bluish lines on the surface. 

3 Most important changes from a diagnostic point of view occur 
in the neighbourhood of the nipple. tThe nipple itself becomes 
more prominent and elevated above the surface. Its summit is 
somewhat flattened and directed downwards, and it tends more 
readily wfien stimulated to become turgid with blood. C The 
earliest change noticed in the areola is an enlargement of the 
tubercles—jMontgomery’s follicles*—with which its surface is 
studded, and a slight moistening of the skin from such of those 

* Montgomery, ■ Signs and Symptoms of Pregnancy,’ p. 165, 1856. 
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as are formed by accumulations of sebaceous glands (t>. Fig. 137) 
0 From the third month onwards, a gradual deepening in colour of 
the pigment contained within the cells of its integument can be 
observed, and the areola itself becomes widened. The depth of 
hue varies from a light brown to an almost complete black, and 
the extent of change if usually greater in primiparas than in 
women who have borne many children, since in the latter a 
permanently darker tint is often retained. «< The areola shares also 



Fig. 138.—The Mammary Areola at the Ninth Month of Pregnancy. 

(Montgomery.) 

in the turgescence of the nipple, e Surrounding it for an area of 
an inch or more, there appears about the fifth month a ring, over 
which are seen numerous round spots or whitish mottled patches, 
•■presenting an appearance as if the colour had been discharged 
by a shower of drops falling upon the part.’ This area has been 
called the secondary areola. Montgomery,* who first drew atten¬ 
tion to it, regarded it as exclusively resulting from pregnancy, and 
therefore of extreme importance as a diagnostic sign. ' 

M Preparation for the secretion of milk is made within the gland 
• Montgomery, op. cit. 
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long before delivery, and from the third month onward it is- 
usually possible to squeeze out a drop of clear mucoid fluid, which 
in the latter half of pregnancy contains numerous colostrum 
corpuscles. Occasionally, fluid may even exude spontaneously 
from the nipple and from the tubercles of the areola, many of 
which are connected with the lactiferous ducts. 

The Face and Limbs.—In addition lo the changes already 
enumerated, certain others are very commonly seen in other parts 
of the body. / In the^rarly months, the face often appears some¬ 
what drawp andTiag^^" and daric rings :iinder the eyes are 
usually present, indicative of sluggish circulation. Later on, 
symmetrical pigmented areas may appear of a brownish colour, 
and situated as a rule on the forehead, or beneath the eyes. The 
latter patches often coalesce over the bridge of the nose. Some¬ 
times, no definite pigmented areas appear, but the whole face 
assumes a slightly deeper tint than normal.- Increased pigmenta¬ 
tion may also be found in the neighbourhood of the axillae. ’ The 
lower portion of the neck often appears unusually full due to hyper¬ 
trophy of the thyroid gland, and pulsation in the gland may be 
very distinct. Enlargement of the thyroid also occurs, often to 
a marked degree, at each menstrual period in the non-pregnant 
state, and must be regarded as a reflex nervous phenomenon. 

'' The veins of the lower limbs usually manifest the increased 
pressure, which is exerted within the abdomen upon the inferior 
vena cava, by becoming dilated, and oedema about the ankles is 
also common. In the early stages of pregnancy, the smaller 
superficial veins below the knee are most affected, and often 
appear as characteristic bunches beneath the skin. Later, the 
larger veins also share in the dilatation, and may become so large 
as to make their rupture probable. 

Pelvic Joints.--^The changes in the pelvic joints will be referred 
to when discussing the physiology of labour. 

Systemic Changes. — The functional and systemic changes 
which occur during pregnancy, for the most part, tend to enable 
the maternal organism to supply the necessary amount of nourish¬ 
ment and oxygen to the growing foetus, and to provide for the 
elimination of its waste products. The rapid cell proliferation 
and enlargement, which are taking place in the reproductive 
organs of the mother herself also necessitate a general increase in 
body metabolism. 

Circnlatoiy System.—The general enlargement of the uterine 
bloodvessels, and the complex arrangement of the uterine vascular 
system, render the quantity of blood which is present in the non¬ 
pregnant "state quite inadequate to supply at a proper pressure 
a sufficient amount of nutritive fluid to the body generally during 
pregnancy. > The total quantity of blood is therefore increased, 
but the increase consists more of the watery than of the solid 
constituents. The percentage amount of albumin in the liquor 
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. san^inis and the percentage number of red blood corpuscles are 
diminished, but the number of white blood corpuscles, especially 
the 'polymorphonuclear variety, is increased, and the coagulation 
time is generally believed to be diminished, though this last 
statement has recently been denied. The haemoglobin index is 
also said to be lowered. »The extra work thrown upon the heart 
by the necessity for prbpelling this increased amount of fluid 
through the enlarged vascular system leads to slight dilatalion 
and to hypertrophy of the left ventricle of the heart. sThe 
blood-pressure is higher than normal, Imd as a rule the rate of 
the pulse is increased. 

2 Bespiratory System.—Owing to the pressure from below upon 
the diaphragm,'respiration becomes ^most entirely of a high 
costal type and is somewhat embarrassed, but its rate is not 
increased, since the diminution in vertical extent of the thorax is 
compensated by an increased breadth at the base. Dyspnoea, 
however, readily occurs when the least exertion is undertaken. 

- As would be expected, the elimination of carbon dioxide gas is 
largely increased. During the last month of pregnancy, respira¬ 
tion again becomes easier, owing to the gradual spbsidence of the 
uterus which occurs at that date. 

3 Uiinafy System.—During pregnancy, the urine is increased in 
amount, probably on account of the increased blood-pressure, and 
becomes more watery, although the absolute amount of solids 
excreted is really greater, a A copper-reducing substance, which 
has proved on analysis to be lactose, is often found in the second 
half of pregnancy, and is almost certainly absorbed into the 
circulation from the breasts, s'A deposit called kyesteine is often 
found as a pellicle on the surface of the urine, and was at one time 
regarded as characteristic of pregnancy. It is, however, by no 
means always present in pregnancy, and, moreover, may occur in 
the urine of non-pregnant females and of males, being, in fact, 
produced by fermentation of the urine. It ^ does not appear at 
once after expulsion, but on about the third day the urine becomes 
cloudy, and a flocculent sediment forms, which later sinks to the 
bottom of the vessel. If examined microscopically, it is found 
to be composed of crystals of triple and other phosphates, and of 
a large number of bacteria. ■" Throughout the whole course of 
pregnancy, micturition is more frequent than normal, and is 
especially marked while the uterus is contained within the'pelvis. 
At the fourth month, alleviation of this unpleasant symptom may 
occur coincident with the ascent of the uterus. 

^Digrative System.—The appetite is usually good, and a very 
large quantity of food is taken and assimilated in order to cope 
with the demand for nourishment. yMorning sickness, which i^ so 
often present in the earlier months,'must be classed as a reflex 
nervous phenomenon, dependent on the hypersensitiveness of 
the nervous system. 3 The constipation that occurs is probably 
more the result of want of tone in the wall of the gut than of 
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direct pressure upon the intestines.During the whole period of 
pregnancy the weight progressively increases, but especially 
during the last three months. It has been estimated that the 
gain equals about one-thirteenth of the body-weight, and that 
the average increase is 5 lbs. 4 oz. (2,400 grammes) during the 
eighth month; 3 lbs. ii oz. {1,690 grammes) during the ninth 
month; and 3 lbs. 6 oz. (1,540 grammes) during the tenth month 
(Hecker and Gassner). It is not altogether due to the develop 
meat of the ovum, for the entire organism shares in the hyper¬ 
trophy. Fat is deposited in many places, and most abundantly 
around the breasts and in the great omentum. Fat may also 
l)e found in the viscera, and sometimes gives rise to definite 
yellowish areas within the liver. 

Nervous System.—That the nervous system is functionally 
altered is manifested by its heightened sensibility and irritability 
to nervous stimuli. The whole organism is in a state of strain, 
and slight causes suffice to move it either in the direction of 
abnormal depression and melancholia, or in the direction of 
excessive exhilaration. The controlling power of the will is 
diminished, and, hysterical attacks may develop frequently in 
those who are already so predisposed. When the alteration is 
confined within physiologies limits, it leads merely to occasional 
fits of depression, to peevishness of temper, attacks of neuralgia, 
and slight morning sickness. The ‘ longings ’ of pregnancy are 
due to the same cause. Frequently, however, the change exceeds 
what may be called normal, and a whole series of pathological 
phenomena, both physical and mental, may then make their 
appearance. 

Osseous System.—Two changes are noticeable in the osseous 
system, the first of which is the result of mechanical causes, and 
the second the result of metabolic changes. 1 Owing to upward 
and forward development of the uterus, the centre of gravity of 
the body is displaced slightly forward, and, to counterbalance 
this, the shoulders and upper part of the body move back¬ 
wards. This causes the normal curvature of the lumbar region 
of the spinal column to be increased, and leads to an apparent 
approximation of the shoulders and buttocks. The obliquity of 
the pelvis is slightly diminished. 

Jin 1838, Rokitansky* described what he turned puerperal 
osteophytes as occurring in pregnancy. They are a series of 
osseous-like plates occurring on the inner table of the cranial 
bones, between them and the dura maicr, and may either remain 
distinct from one another or coalesce to fofm a continuous thin 
bony layer. They are largely composed of carbonate of lime, and 
the cause 5 f their deposit is not clearly understood. They are not 
peculiar to pregnancy, being found in some wasting diseases. It 
IS probable,that in some cases they remain permanently.' 


* Rokitansky, tarl, ‘ Manual of Pathological Anatomy ’ (trans. for Sydenham 
society, vol. iii., p. ao8). 
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THE DIAGNOSIS OF PBEOHANOY 

^ The Existence of Pregnancy ; Subjective Symptoms ; Objective Symptoms— 
v The Differential Diagnosis of Pregnancy-SThe Diagnosis of Nulliparity 
or ParityJiiThe Age of Pregnancy and the Presumed Date of Labour-^The 
Situation of the ftegnancy^t^Single or Multiple PregnancyJ®The Condi¬ 
tion of the PtetusifiTbe Presence of Complications. 

It is frequently of the greatest importance to be able to make 
an early diagnosis of the existence of pregnancy, as upon the 
answer to the question. Is the patient pregnant ? may depend 
matters of the gravest importance both to her and to her medical 
adviser. It is therefore incumbent on all medical men to make 
themselves ttmiliar with, and capable of recognising, the various 
signs and symptoms which indicate pregnancy. It is also neces¬ 
sary that they should be familiar with the relative value of 
the different signs and symptoms, and not be led into the error 
of attributing a positive value to those which are only useful 
as supplementary evidence. A medical man can never too care¬ 
fully remember that the evidence of pregnancy must be divided 
into two groups—negative evidence and positive evidence, and 
that the opinion he gives to the patient or her friends must be 
guarded in many cases unless it is dictated by certainty. The 
unpleasant results which may follow in some cases from a mistaken 
diagnosis of pregnancy for the patient and her friends—results 
which are certain to be reflected upon the medical adviser—must 
make us pay proper attention to this point. It may be possible to 
state with certainty that a patient is or is not pregnant, or it may 
not be possible to give a definite opinion. Approach every case 
without prejudgment, and with distrust—distrust of appearances, 
of the statements of the patient and her friends, and of your own 
powers of definite diagnosis. Then, having made a detailed 
examination, compare appearances, statements, and the result of 
your examination. We have seen a case in which a medical man, 
the sister of the patient, and the patient herself, all agreed in 
stating that the patient was pregfiant, the two last adding the 
information that she was married and at the time of examination 
actually in labour. The appearance of the patient suggested 
a pregnancy of eight months. The examination of the patient 
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under an anaesthetic revealed the fact that pregnancy if present 
was not intra-uterine, but was possibly extra-uterine. It was 
only after the abdomen was opened that the abdominal enlarge¬ 
ment was determined to be due to a fibro-cystic tumour of the 
ovary. Then, the patient and her sister stated that the former 
was not married, and that it was quite impossible for her to be 
pregnant, a fact which was supported by Slinical evidence. 

In order to make a complete diagnosis in a case of supposed 
pregnancy, we must obtain information on the following points:— 
The existence of pregnancy . Jl'The age of pregnancy and the pre¬ 
sumed date of kbour.TCThe situation of the pregnancy, intra- or 
extra-uterine.'SlfThe number of infantsJdCThe condition of the 
fcjetus.jiS^he presence of complications. 

-^The Existence of Pregnancy. 

The various symptoms of pregnancy are divided into two 
groups:—Subjective symptoms, the symptoms of which the 

patient acquaints us; objective symptoms,the symptoms which 
we ascertain for ourselves as the result of an objective examination. 

Subjective Symptoms. —The subjective symptoms of preg¬ 
nancy never possess more than a negative value, inasmuch as we 
imist entirely depend upon the patient for their accuracy. Conse¬ 
quently, by themselves they are, comparatively speaking, value¬ 
less. When, however, we use them as evidence supplementary 
to the objective symptoms, and when we find that they agree with 
the latter, their corroborative value is considerable. The following 
are the principal subjective symptoms :— 

Suppression of the Menses.—As a rule, the first thing which 
suggests to a patient that she is pregnant is the suppression of 
menstruation, but it must not be forgotten that suppression may 
occur from many other causes. If amenorrhoea occurs in a woman 
in good health who has been menstruating regularly, and if the 
stated period of amenorrhoea corresponds with the size of the 
uterus and with the other results of the physical examination, 
amenorrhoea may be considered as of diagnostic value, otherwise 
its value is small. Pregnancy may be supposed to exist owing 
to the suppression of menstruation from, for instance, anaemia, 
tuberculosis, ovarian atrophy, etc. On the other hand, the 
presence of pregnancy may be overlooked owing to its superven¬ 
tion on a previous period of amenorrhoea, as during lactation; 
or owing to the association of a periodical discharge with preg- 
nancy, a possibility which is avowed by some authorities, and 
which will be discussed later. It must not be forgottep that, if 
a patient desires to deceive the medical attendant, the giving of 
a false menstrual history is the readiest manner in which she 
can do so. * 

Quickening. — Quickening is the term applied to the sensa. 

15 
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' tion which the patient experiences when she detects the move¬ 
ments of the foetus for the first time in any pregnancy. It is an 
old term which originated in the idea that its occurrence corre¬ 
sponded with the inception of life in the foetus. The sensation 
which the patient experiences has been compared to the fluttering 
movements of a small bird when held in the hand. It is obvious 
that such a sensation can readily be simulated by other causes, 
more especially by the movements of flatus in the intestines, or that 
the foetal movements may for some time pass entirely unnoticed, 
until they assume more perceptible dimensions. Consequently, the 
value of quickening as a diagnostic sign is very slight. It is said 
to occur, as a rule, about the eighteenth week. If a multiparous 
woman, who has had previous experience of the sensation, 
describes its occurrence, some importance may be attached to 
her statements, more especially if the date of the occurrence of 
quickening corresponds with the menstrual history and the 
physical signs. In the case of a primipara, it is a sign of no 
value. • 

'h Morning Sickness. — Morning sickness is the term applied 
to the nausea and slight vomiting which are of common occur¬ 
rence during the first four months of pregnancy on wakening in 
the morning. As a rule, it commences at the beginning of the 
second month and continues to the end of the third month, but its 
occurrence and duration are very irregular. If it is met with in 
the case of an otherwise healthy woman, and if no cause other 
than pregnancy can be found for it, it constitutes a symptom of a 
slight corroborative value. Its causes will be discussed in another 
place. 

The foregoing are the most important subjective symptoms of 
pregnancy, and are met with in the great proportion of, or in all, 
cases of pregnancy. There are, however, certain conditions which 
occur as tolerably regular phenomena in some women, so much so 
that such patients may base the knowledge that they are preg¬ 
nant upon them. ^The most important of these are the occurrence 
of salivation,’of various neuralgic affections,^of temporary altera¬ 
tions in the temperament and the appetite. So well is the occur¬ 
rence of the last of these recognised that the term ' longings,’ or 
pica, has been applied to the various fancies or even cravings by 
which a pregnant woman may sometimes become possessed, and 
which are, perhaps, at complete variance with her ordinary in¬ 
clinations. The older works on obstetrics are full of references 
to such fancies, and mention of them also occurs in general 
' literature.* The diagnostic value of these phenomena is nil, save 
possibly to the patient herself. 

* She can cranch 

A sack of small coal, eat you lime and hair, 

Soap, ashes, loam, and has a dainty spice i, 

Of the green sickness.' 

Ben Jonson : The Magnetic Lady, Act i,. Scene i- 
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Objective Symptoms. —In order to ascertain the presence of- 
the objective symptoms of pregnancy, a careful and systematic 
examination of the.patient must be made. We have already 
described the methods by which such an examination must be 
conducted, and the nature and cause of the changes met with, 
and here we shall merely enumerate th^ latter and discuss their 
diagnostic value. 

The Face. — The only alteration of importance which is 
noticeable on the face is the increase in pigmentary deposit. 
This occurs especially at the sides of the nose, under the eyes, 
and in the region of the upper lip. Its diagnostic value is slight. 

, The Breasts.—The relation between the breasts and the 
generative organs is so close that naturally early indications of 
pregnancy are to be found in the former. The various changes 
which occur have been already described; in their order of relative 
importance they are as follows :— 

(1) Enlargement and Increased Firmness of the Breast, —A slight 
degree of fulness of the breasts may be appreciated by the 
patient herself within a few "weeks after conception, but it is not 
until the completion of the second month that any enlargement is 
noticeable to the physician. From that time on, the breasts 
become progressively larger, firmer, and more knotty. Both these 
alterations are very constant in pregnancy, but they may also 
result from other causes, and may be found in association with 
myomata of the uterus and ovarian tumours. Accompanying 
the enlargement of the breast itself is an enlargement of the 
superficial veins, causing the appearance of a delicate marbling 
of the skin. This change is, perhaps, more confined to preg¬ 
nancy than is the enlargement of the breast tissue, inasmuch as it 
is evidence of an acuter process of hypertrophy than would occur 
in the case of an ovarian or uterine tumour. 

(2) The Presence of Fluid. —The presence of a little fluid in the 
breast can usually be determined from the third month onwards, 
if the breast is gently squeezed in the direction of the nipple. 
Such fluid is usually clear, and, though its presence is almost 
invariably associated with pregnancy, it affords no positive evi¬ 
dence of its existence, as it is very frequently met with in cases 
of uterine enlargement from other causes, and of ovarian tumours. 
It can also be frequently found in the breast of a multipara, even 
when liot pregnant, in which case it is probably the remains of 
a previous lactation. Later in pregnancy, an opaque fluid can 
usually be expressed from the breast, containing colostruni cor¬ 
puscles. It is said that the presence of these corpuscles is an 
almost, if^ot absolutely, certain sign of pregnancy (Galabin). 

(3) Alterations in the Nipples and the Primary Areola. —The most 
important of these alterations consist in a turgescence of the 
nipple and of the skin round it, in a deepening of the colour of the 
primary areola, and in the presence of Montgomery’s follicles on 
the areola. The turgescence of the nipple' is said to be 
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found from the end of the second month onwards, while the 
other changes take place durmg the following two or three 
months. Turgescence is very characteristic of pregnancy, but 
may also occur in connection with the other causes of uterine 
irritation. 

(4) The Secondary Areyh .—The presence of this can be deter¬ 
mined from the fifth month onwards. It was said by Montgomery, 
who described it, to ‘ exclusively result from pregnancy.’ It is, 
however, difficult to say definitely that it may not and does not 
result from other causes, and consequently it is not advisable to 
include it among the certain signs of pregnancy. Moreover, at 
the time at which the secondary areola appears, it is usudly 
possible to obtain more positive proof. 

. The diagnostic value of the foregoing signs depends largely 
upon the fact that their existence can be determined without 
arousmg the suspicions of the patients as to the reason for our 
examination. This is particularly the case in girls suffering from 
amenorrhcea, the cause of which is uncertain. In such cases, 
under the pretext of examining the heart, we can frequently 
detect mammary signs, which, though not sufficient to base a 
definite diagnosis upon, are yet still sufficiently suggestive to 
enable us to form a fairly reliable private opinion of the nature 
of the case. 

3 The Abdomen. — As the abdominal signs of pregnancy 
possess the greatest diagnostic value, it will be well to enumerate 
them under different headings, according to the method of 
examination by which they are elicited. 

Inspection .—The following changes which take place in the 
abdomen during pregnancy can be determined by inspection:— 

(1) Change of Shape.—During the first two months, the abdomen 
between the symphysis and the umbilicus is flatter than usual, 
probably owing to the sinking of the uterus into the pelvic cavity 
and the consequent additional room afforded for the viscera. It is 
quite a contrary change to what would be expected, but has been 
regarded as a sign of pregnancy for a very long time, as various 
old proverbs show.* From the middle of the fourth month 
onwards, the abdomen enlarges symmetrically and progressively 
up to the end of the ninth month. Then, during the tenth month, 
the fundus falls to the level it occupied at the end of the eighth 
month. 

(2) Increase of Pigmentary Deposit. —There is very commonly 
a well-marked brown line running from the umbilicus to the 
symphysis, and increased pigmentation in the neighbourhood of 
the groin. 

Occurrence of striae, or lineae gravidarum. 

4; The Movements of the Foetus.—These may be seen during 

* * En ventre plat ‘ In a belly that's flat 

Un enfant U y a.’ There’s a child—be sure of that.' 
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the last three months of pregnancy, or even earlier in the case of . 
a strong foetus and a thin abdominal wall. 

The results of inspection are, with the exception of the last, of 
no great value from a diagnostic point of view. ^ ^ 

Percussion. —By means of percussion of the atciomen the 
existence of a tumour, dull on percussion and medianly situated, 
can be determined, and its contour mapped out. 

Palpation. —The following signs can be detected by means of 
abdominal palpation:— 

(1) The Presence of a Tumour in the Abdomen.—After the fourth 

month a tumour can be felt rising out of the pelvis and extending 
into the abdomen to a degree proportionate to the period of 
pregnancy. It is medianly situated, smooth, and uniform in 
outline, with fluid contents, in which, after the fourth month, the 
foetus can be felt, (fl’; .'y... ■ 

(2) The Fcetal Parts and Movements.—The foetal parts can be 
felt Dy external ballottement, in a favourable case, as soon as the 
uterus has risen sufficiently far above the pelvic brim to enable 
this manipulation to be performed. Up to the end of the fifth 
month, the entire foetus can be moved in this way inside the 
uterus; but, after the fifth month, the foetus has reached too large 
a size in comparison with the size of the uterine cavity to allow 
this, and consequently only a portion of it—a limb or the head— 
can be ballotted. As the sensation of ballottement can only be 
conveyed by a solid body floating in fluid, there are very few 
conditions save pregnancy which can furnish it. External 
ballottement can in all probability only be simulated by a sub- 
peritoneal pedunculated myoma, or by cancerous masses, floating 
in ascitic fluid, or by the extremely improbable association of an 
intra-uterine polypus and haematometra or pyometra. In the 
former cases, the fact that the outline of the uterus cannot be 
felt will usually enable us to exclude pregnancy; in the latter 
case, the attendant symptoms and the results of a further examina¬ 
tion will be sufficient to make the condition present obvious. 
During the last four months of pregnancy, the foetal parts can, in 
addition, be palpated and recognised. The active movements of 
the foetus can be readily felt By laying the hand on the abdomen 
over a limb and keeping it there for a moment. If the foetus is 
pushed slightly with the other hand, it will usually respond with 
a mo^Tement, or if the patient takes a deep breath the same result 
is said to follow (Jacquemin). 

(3) The Contractions of the Uterus.—The occurrence of painless 
and intermittent contractions of the uterus which are perceptible 
from the^hird month of pregnancy onwards was first determined 
hy Braxton Hicks,* by whom its value as a symptom of preg¬ 
nancy was also demonstrated. It is consequently known as 
Braxton Hicks’ sign. In the later months of pregnancy it is 

* ‘ Selected Essays and Monographs from English Sources,’ New Syden¬ 
ham Society, vol. clxxiii.. p. 25. 
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. easy to determine its presence by laying one hand flat on the 
abdomen, but in the earlier months it is more difficult. Braxton 
Hicks’ directions for obtaining it are as follows: ‘ If, then, the 
uterus be examined without friction or any pressure beyond that 
necessary for full contact of the hand continuously over a period 
of from five to twenty minutes, it will be noticed to become firm 
if relaxed at first, and more or less flaccid if it be firm at first. 
It is seldom that so long an interval occurs as that of twenty 
minutes; most frequently it occurs every five or ten minutes, 
sometimes even twice in five minutes.’ Braxton Hicks admits 
that this sign may also occur in some myomatous tumours, but 
thinks that in such cases it is. not difficult to make a differential 
diagnosis. 

"The information afforded by abdominal palpation is most im¬ 
portant, particularly in the later months of pregnancy. The 
recognition of the foetal parts and the detection of the foetal 
movements are certain signs of pregnancy. External ballotte- 
ment is an almost, but not absolutely, certain sign, while Braxton 
Hicks’s sign is of great value as a corroborative sign. 

Auscultation. —The various signs which can be detected by 
auscultation are as follows;— 

(1) The Foetal Heart.—This can be detected from the sixteenth 
to the eighteenth week onward. It can only be confused with 
the maternal heart or the pulsations of the listener’s heart. In 
either case, the error can readily be avoided by comparing their 
respective rates with that of the presumed foetal heart. 

(2) The Funic or Umbilical Souffle.—This is only heard under 
certain conditions to which reference has been already made. It 
can be confused with the uterine souffle, or a cardiac bruit trans¬ 
mitted from the maternal heart. 

(3) The Uterine Soufflei—This can be heard in practically every 
case, and may be detected as early as the fifteenth or sixteenth 
week—a time at which it is rarely, if ever, possible to detect the 
foetal heart. It may, however, be also heard in uterine enlarge¬ 
ments from other causes than pregnancy. 

(4) The Movements of the Foetus.—It is sometimes possible to 
detect the foetal movements by aiftcultation. As, however, it is 
difficult to do so, as they can be confused with intestinal sounds, 
and as at the time when they can be heard it is possible to 
ascertain the existence of a foetus by other means, the diagnostic 
value of this procedure is small. 

The auscultatory signs of pregnancy possess a high diagnostic 
value. The foetal heart and the funic souffle are the earliest 
certain signs of pregnancy; the uterine souffle is a probable sign, 
and is of value when found in conjunction with other signs. 

4 * The Vulva and Vagina.—The information afforded by examina¬ 
tion of the vagina and vulva is of extreme importance in the 
diagnosis of pregnancy. The various signs which are thus 
determined are as follows:— 
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(1) Alteration in Colour of the Vulvar and Vaginal Mucous Mem- 
—Attention was first called to the importance of this change 

as a sign of pregnancy by Jacquemin, of Paris, who said that in 
rases of pregnancy the vulvar and vaginal mucous membrane 
became of a violet colour, like the lees of port wine. The altered 
colour is, however, perhaps better described by Montgomery as 
being of a livid or dusky hue.* It can, aS ^ rule, be detected during, 
the second month, and increases in intensity during the next'three 
months, at the end of which it has, perhaps, attained its maximum. 
It persists throughout pregnancy. In the vulva, it is most distinct 
on the inside of the labia minora, and round the urethra. In the 
vagina, it increases in intensity from below upwards, and is most 
marked in the fornices. Its intensity varies considerably in 
different subjects. As it is purely mechanical in origin, and is 
dependent on venous stasis due to the pressure of the enlarged 
uterus on veins already engorged with blood, it can occur in 
conditions other than pregnancy. Thus, it may be met with 
during menstruation and in certain cases of uterine myomata. 
It is, however, undoubtedly better marked in pregnancy than in 
either of these conditions, and consequently possesses a definite 
diagnostic value. 

(2) Alteration in the Size, Shafe, and Consistency of the Uterus .— 
The first point which will attract the attention of the obstetrician 
on making a bi-manual examination of the uterus is the enlarge¬ 
ment in the size of that organ. The size of the uterus at the 
different months has been already mentioned, and need not be 
again referred to. It is only necessary to call attention to the 
fact that in the early months one may be misled by the soft and 
flaccid condition of the uterus, and may overlook this enlarge¬ 
ment. If a careful bi-manual examination is made this will not 
be the case. 

In shape, the uterus becomes more globular during the first 
three months, in consequence of an increase in its antero-posterior 
diameters. 

The alteration, which takes place in the consistency of the 
uterus, is one of the most important early signs of pregnancy. 
It must be considered from three points of view :^Its effect on 
the uterus as a whole f its effect upon the cervix ; '"its effect upon 
the lower uterine segment. 

Tha entire uterus becomes softer in consistency than it is in an 
unimpregnated condition, and more elastic—changes due to the 
increased blood-supply. This softening, however, particularly 
affects two portions of the uterus—the cervix and the junction 
of.the b(^y and the cervix, t The softening of the cervix proceeds 
progressively from below upwards, and can be noticed from the 
second month onwards. a 4 first, it affects the cervical mucous 
membrane alone, but, gradually, the deeper tissues are involved, 
and, finally, ftie entire cervix is so softened that to the examining 
* ‘ Signs and Symptoms of Pregnancy,’ and edition, p. 243. 
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finger it conveys as little sensation as If it was non-existent, e The 
softening of the lower uterine segment just above the insertion of 
the utero-sacral ligaments was first described as a sign of preg¬ 
nancy by Hegar."'' We have already described how it can be 
detected. It is very characteristic, it can be obtained from the 
second month onwards, and so it is one of the most reliable, or 
perhaps the most reliable, of the early signs of pregnancy. 

(3) /BforwafSa/foffmeaf.—Internal ballottement of the fetus can 
be obtained from the time the fetus is sufficiently large to be 
perceptible until it becomes too large to be freely movable inside 
the uterus—that is, from the commencement of the fourth to the 
end of the fifth month. After the latter month, the fetus can be 
displaced by the upward pressure of the fingers, but it will not 
fall back again on to the finger. Internal ballottement can un¬ 
doubtedly be. best obtained when the patient is in the erect 
position, but, as it is not usually possible to make a vaginal 
examination in this manner, ballottement must be obtained while 
she is in the dorsal position. If a few possible sources of error 
are excluded, internal ballottement is an almost certain sign of 
pregnancy. It can, however, also be obtained in the case of a 
pedunculated myoma or malignant masses floating in ascitic fluid, 
or inside a uterus in which there is an accumulation of blood or 
other fluid, or in the case of a large calculus lying in a distended 
bladder. 

(4) Hypertrophy of the Ureters. — The increase which occurs 
during pregnancy in the size of the ureters can be detected by 
anyone who has made himself familiar with the size of the non- 
hypertrophied ureter as felt from the vagina. To palpate the 
ureter, pass the index finger into the vagina until the anterior 
fornix is reached, and lay the tip on the upper margin of the 
symphysis with the palmar surface forwards. Then, draw the 
finger gently downwards and outwards along the posterior surface 
of the pubes, and the ureter will be felt as a cord which runs at 
right angles to the direction in which the finger is moving, and 
which slips away from beneath the latter. 

(5) Increased Pulsation in the Lateral Fomices .—This will be found 
in any condition in which the blood-supply to the uterus is in¬ 
crease, and, consequently, does not possess any very great 
diagnostic importance. 

The information afforded by vaginal examination is of great 
diagnostic value, particularly in the early months of pregnancy, 
when the information which can be subsequently obtained by 
examination of the abdomen is not available. It is true that no 
certain sign of pregnancy can be elicited in this mannerbut two 
probable signs can be obtained, which, if found in conjunction, 
mmost certainly point to the existe'hce of pregnancy. These 
signs are,—Hegar’s sign and internal ballottement. 

It will perhaps be found of service if we tabulate*the foregoing 
* Prager Med. Woehenschr., 1884, No. 26. 
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signs of pregnancy according to their importance, and if, at the 
same time, we mention the period at which they can usually be 
obtained. We shall group them in three classesthe certain 
signs, which can only occur as a result of pregnancy ; the prob¬ 
able signs, which are most frequently associated with pregnancy, 
but which may be more rarely met with under other cir¬ 
cumstances ; and the possible signs, which are present during 
pregnancy, but which are frequently also met with under other 
circumstances. 


Nature of Sigu. 

The fcetaJ heart 

The foetal parts - 

Movements of foetus, 

when felt, heard, or 
seen by medical man - 

Funic souffle - - - 

• 

Time at which Detectable. 

Eighteenth week on¬ 
wards 

Last four months - 

Last three months 

Occasionally heard 
during last two or 
three months - 

Value. 

Certain sign. 

II 

11 

Breast changes 

Vaginal discoloration - 
Hegar’s sign - 
Hypertrophy of ureters ■ 
Kniargement of uterus - 
Internal ballottement - 
Uterine souffle 
Intermittentcontractions 
External ballottement - 

Second month onwards 

II II 

II 1 * 

II 11 

M >1 

Fourth and fifth months 
Fifteenth week onwards 
Fourth month onwards 
Fifth month onwards - 

Probable sign. 

II 

iubjective symptoms - 
Kgmentatioh of face and 
abdomen - 

Second month onwards 

Possible sign. 

Fourth month onwards 

• 

inlargement of abdomen 

II II 

II 


IJ'The Differential Diagnosis of Pregnancy. 

Froni the foregoing account of the diagnostic signs of preg- 
nancy, it'will be readily understood that even in straightforward 
cases < 5 f uncomplicated pregnancy a certain, or even a probable, 
diagnosis is impossible during the first month. From the second 
to the middle of the fourth month, certainty is equally impossible, 
hut it is usually easy to m'ake a probable diagnosis. While, from 
the. end qf the fifth month onwards, a certain diagnosis can be 
readily niade. If, however, the nature of the case is obscured by 
the co-existence of pathological conditions, then the difficulty of 
making a diagnosis may be great, even during the tenth month. 
Here, we propose to discuss the differential diagnosis of pregnancy, 
wd the bfest method in which to .do so will be to enumerate the 
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various pathological conditions which may tend to simulate a 
non-existent pregnancy or to obscure an existing one, and to 
compare their symptoms and signs with those of pregnancy. 

The following conditions may be confounded with pregnancy : - 
/ Amenorrhoea from Causes other than Pregnancy. — The 
presence of regular and normal menstruation is a definite sisrn 
that the patient is not pregnant; but the mere fact that men¬ 
struation is absent, unless supported by other evidences, is of 
slight diagnostic value. Amenorrhoea very commonly occurs in 
young girls from sixteen to twenty owing to ill-health, and in 
cases in which it is accompanied by an increased deposit of fat in 
the abdominal walls the condition is at first sight very suggestive 
of pregnancy. It is in these cases that the early information 
afforded by the examination of the breasts, and the possibility of 
obtmning this information without exciting the suspicions of the 
patient, are so important. 

: Enlargement of the Uterus. — Enlargement of the uterus 
from causes other than pregnancy, and of .such a kind that it can 
be confused with pregnancy, is by no means an uncommon con¬ 
dition. It may result from the following conditions: 

(1) Chronic Metritis and Endometritis .—enlargement from this 
cause, the uterus is more firm in consistency than is the case in 
pregnancy, and the globular shape of the body and the softening 
of the lower uterine segment are absent. As a rule, the cervix 
is also more firm than in pregnancy; but in some cases, where 
endometritis is as.sociated with erosion or ectropion of the cervical 
mucous membrane, or where there is considerable congestion of 
the uterus, softening of the cervix may also occur. In metritis, 
associated with sub-involution, the diagnosis may be particularly 
difficult; but, as a rule, the history of the case will enable the 
cause of the enlargement to be determined. 

(2) Tumours of the Body .—Uterine enlargement caused by small 
fibro-myomatous tumours, or by malignant disease of the body, 
may sometimes be of such a kind as to resemble pregnancy. In 
the former case, especially when the tumour is interstitial or sub¬ 
mucous, there may be considerable difficulty in diagnosis, as the 
uterine enlargement of the uterus is then often uniform, and all 
the signs of pregnancy which are dependent on uterine conges¬ 
tion may be well marked. The history, especially the menstrual 
history is, however; usually at variance with the suggestion of 
pregnancy; while in a case of doubt time will clear up the nature 
of the case. 

Uterine enlargement caused by large myomata is usually not 
very difficult to distinguish from pregnancy. The enlargement 
is, as a rule, irregular, the consistency of the uterus is firmer, and 
the foetal parts cannot be felt nor the foetal heart be heard. On 
the other hand, in some cases the enlargement may be uniform, 
or the irregularities may be of such a shape as* to counterfeit 

foetal parts. Real difficulty in. diagnosis is, however, rarely met 
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,villi, save in complicated cases in which a pregnancy and a 
inyonia, a myoma and an ovarian tumour, or a myoma and ascites 
fo-f'xist. In such cases, the diagnosis may be most difficult, but 
c,in usually be made by comparing the results of a careful 
examination under an anaisthetic with the history of the case. 

(3) Ilamatometra. —The retention of the menstrual fluid in the 
uterus, as a result of atresia of the upper part of the vagina or the 
cervix, may simulate pregnancy, as it will cause a cystic enlarge¬ 
ment of the uterus associated with amenorrheea. ' The history of 
the case will, however, usually enable a diagnosis to be made, as 
the duration of amenorrheea in association with the size of the 
uterus, the spasmodic increase in size of the latter—occurring 
(luring what ought to be a menstrual period, and the pain with 
wliich this increase is attended, are opposed to the probability of 
pregnancy. If the history is not sufficient, a vaginal examination 
will reveal the presence of an atresia. 

Ovarian Tumours.—Small ovarian tumours may be mistaken 
for an extra-uterine pregnancy. The diagnosis between them 
will be subsequently referred to. Larger tumours may be mis¬ 
taken for a pregnant uterus, but, usually, save in the presence of 
complications, the diagnosis is easy. The growth of an ovarian 
tumour is, as a rule, slower than that of a pregnant uterus, 
menstruation is usually not suppressed, and in most cases it is 
possible to determine the presence of the uterus beside the tumour. 
I f, however, the case is complicated by ascites, or by a co-existent 
pregnancy, it may be most difficult to make an exact diagnosis. 
In the former case, it will be well to tap the abdomen and draw 
off the ascitic fluid if a diagnosis cannot be otherwise made. 

Other Causes of Abdominal Enlargement.—Other causes of 
abdominal enlargement which may give rise to a suspicion of 
pregnancy are as follows:— 

(i) An Overfull Bladder. —A bladder, which has become con¬ 
siderably overdistended, may sometimes be found as an ovoid 
fluctuating tumour reaching to the umbilicus, and perhaps con¬ 
tracting intermittently. It sometimes occurs during pregnancy, 
especially in association with the condition known as incarcera¬ 
tion of the retro-deviated pregnant uterus. It may also occur 
independently of pregnancy, as a result of compression of the 
neck of the bladder. A diagnosis is not difficult, as it will be 
inipossilfle to obtain internal or external ballottement or to hear 
the ketal heart, while the passage of a catheter causes the enlarge¬ 
ment to disappear. These cases are, however, calculated to cause 
or ">rs in diagnosis if the possibility of the presence of a distended 
hl'idder is overlooked. 

'?) Accumulation of Fat in the Abdominal Wall or Omentum, —This 
‘unditffin will only give rise to confusion in diagnosis in cases in 
•nich it is associated with amenorrheea, as has been already 
mentioned, and*pHerhaps in patients near or past the climacteric, in 
■' 'l ira menstruation has ceased. 
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(3) Phantom Pregnamy, or Pseudo-Cyesis. —It has sometimes 
happened that patients have,for purposes of fraud.deliberately 
endeavoured to feign a condition of pregnancy, or that they have' 
actually, and with perfect bond fides, persuad^ themselves that 
they are pregnant, and that they have succeeded in convincing 
their thedtcal adviser^ that such is the case. In some of these 
cases, the patients succeed in creating not alone the appearance, 
but even the sensation on palpation, of the presence of a tumour. 
In x:ases of fraud, this ' tumour ’ may be created by allowing the 
bladder to become overdistended, while in the other class of 
cases the ‘ tumour ’ is probably due to a deposit of fat in the 
abdominal walls or omentum, or to flatulence associated with 
contraction of the abdominal muscles. If the patient is carefully 
exaihined, there is no difficulty in making a diagnosis. On per¬ 
cussion the abdomen is resonant, and, if an anaesthetic is adminis¬ 
tered, the rigidity of the muscles' and the supposed tumour 
disappear. 

(4) Ascites. — A collection of fluid in the peritoneal cavity will 
not give rise to any difficulty of diagnosis unless it is encysted 
beneath the abdominal wall in the position which a pregnant 
uterus would occupy, or is complicated by pregnancy or by the 
presence of a tumour of the uterus or ovary. In such cases, the 
diagnosis may be extremely difficult, but it can usually be made 
from the history of the case and the results of a careful examina¬ 
tion under an anaesthetic. In the case of ascites complicating an 
abdominal enlargement, it may be necessary to tap the abdomen 
and draw off the fluid, in order to aiscertain the exact nature of 
the case. 

^ The Diagnosis of Nulliparity or Parity. 

It is sometimes a matter of medico-legal importance to be able 
to determine whether a patient has been previously pregnant or 
not. It may be stated that, as a general rule, it is impossible to 
tell whether a patient has or has not had a previous abortion; 
but, if delivery has occurred during the last four months of preg¬ 
nancy, it is usually possible to determine the fact. In making a 
diagnosis, we rely upon the condition of the following parts :-t- 

(1) The Breasts.—In a pregnant nullipara, the breasts are Arm 

and smooth, and the striae present are recent, and ard conse¬ 
quently of a red or purplish colour. In a pregnant parous woman 
(t.«., a woman who has borne children), the breasts are com¬ 
paratively flaccid and pendulous, the primary areola is more 
marked, and the nipple is longer than in the nulliparqps woman. 
There are both recent and old striae, the latter of a pearly white 
colour, resembling an old cicatrix. ‘The intensity of these differ¬ 
ences will, however, largely depend upon Y^hether the patient has 
suckled her infant or not. ‘ 

(2) Thfl Abdominal Wall. —In a nullipara, the abdominal wall 
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is like the breast, smooth and tense, there is no marked separa¬ 
tion of the recti, and only recent striae are present. In a parous 
woman, the wall is flaccid and more or less wrinkled, the recti are 
as a rule somewhat separated, and therS are both old amd recent 

(3) The Vulva.—In virgins, the hymen is intact, unless there 
has been previous surgical interference lif such a nature as to 
cause its rupture. In nulliparous women, who are not virgins, the 
hymen is almost invariably torn, but its remains can readily be 
found, and if the flaps are arranged in their proper position the 



Fig. 139.— Diagram of Os .Uteri in a Nullipara as seen through a 
g Speculum. 

membrane may be shown to be complete. In a parous woman, 
on the other hand, the hymen is not only torn. But has almost 
entirely disappeared, and is only represented by small tags, known 
as carunctilae myrtiformes. The condition of the hymen is not, 
however, an irrefragable proof of either virginity or parity. It is 
well recognised that cases may occur in which the patient 
becomes pregtiant without rupture of the hymen, and cases have 
even been recorded of delivery without rupture; while, on the 
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other hand, as has been mentioned, --,<;ure may be due to 
surgical interference. Macnaughton-Jones* describes a con 
dition which he terms ‘folding hymen,’^in which the hymen- 
instead of lacerating, folds back against the va^al wall when 
pressed upon, and when the pressure is removed returns into its 
former position. Besides the condition of the hymen, there are 
other vulvar changes. In nulliparae, the fourchette is intact and 
the perinaeum unlacerated; in parous women, the fourchette is 



Fig. 140 —Diagram op Os Uteri i.v a Parous Woman as seen 
THROUGH A Speculum. 

almost invariably torn, and the perinaeum is frequently slightly 
lacerated; the iraenulum is also often torn, and minute linear 
cicatrices may be found round the orifice of the urethra and the 
head of the clitoris. 

(4) The Vagina.—In nulliparae, the vaginal mucous ir.embrafie is 
rugose; in parous women, the rugap have disappeared, the whole 
canal, and particularly the orifice, is larger, and cicatrices may 
be found on the posterior wall. 

• ' Diseases of Women,' eighth edition, p, g. 
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(c) The UfeniB.— The condition of the cervix is, perhaps, the 
most important sign of parity. In nulliparous women, the orihce 
of the os externum is circular and the mucous membrane smooth 
and intact. In parous women, the orifice is a transverse slit, with 
notched edges or a unilateral, a bi-lateral, or a tri-radiate tear, due 
to the occurrence of lacerations. The body of the uterus is, perhaps, 
more relaxed if previous pregnancies hav 5 occurred. It is well 
to point out that cervical changes may be almost or entirely 
absent if, in the previous pregnancy, the foetus was very small, 
and that, on the other hand, a linear os and an apparent bi-lateral 
laceration may be the result of operative division of the cervix. 


'* The Age of Pregnancy and the presumed Date of 

Labour. 


As soon as the existence of pregnancy has been ascertained, 
the next point to be determined is the age of pregnancy, with a 
view to predicting the date of delivery. This is always a difficult 
matter to decide with certainty, and one on which the obstetrician 
should never be too positive. We have already seen that it is 
not possible to be certain when pregnancy commences, and 
accordingly it is correspondingly difficult to determine when it 
it will end. All that the obstetrician can do is to fix on an approxi¬ 
mate date, and to consider it as the middle week of three during 
which delivery may take place. 

The probable date of delivery may be determined in four 
different ways;—From the date of last menstruation; from the 
date of quickening; from the height of the uterus; and from 
the length of the foetal ovoid. 

(i) I^om the Tate of Last Menstruation.—As we have seen, 
pregnancy may be considered to last for ten lunar months, or 
2S0 days, counting from the first day of the last menstruation, 
and consequently, if we count forward this number of days, we 
shall arrive approximately at the date of delivery. There are 
many ways by which this can be done, but perhaps the most 
simple is that proposed by Matthews Duncan. He counted 
forward nine months from the last day of the last menstruation, 
and to the date thus obtained added three days. Thus, if the 
rnenstruation which began on July ist ended on July 5th, then 
nine months and three days added on brings the date to April 8th. 
II we wish to be more exact, and make due allowance for the 
di fference in the lengths of the different months, we can adopt the 
following table drawn up by Galabin :— 


Jim. I to get. I 
l‘'eb. I to Nov. I 
Mar. 1 to Dec. i 
April I to Jan. i 
May t to Feb. j 
June I to Mar. i 
July 1 to April I 


is 273 (274) days, therefore add 9 months and 5 (4) days, 
is 273 (274) .. 5(4) 

is 27s 
is 275 
is 276 
is 273 (274) 
is 274 (275) 


S(4) 
4 (3) 









340 


THE PHYSIOLOGY OP PREGNANCY 


Ang. I to May i is 273 (274) days, therefore add 
Sept. 1 to June i is 273 (274) ,, 

Oct r to July I is 273 (274) 

Nov. I to Aug. 1 18 273 (274) 

Dec. I to Sept, i is 274 (273) . ,, 


9 months and 5 (4) days. 
>• 5 (4) .11 

.. 3 ( 4 ) .. 

.. 5(4) .. ■ 

.. 4(3) .. 


This table shows the number of days between a fixed date 
in any month and ttte same date nine calendar months sub¬ 
sequently, and the consequent number of days which it is 
necessary to add on in order to reach the 278th day—the figures 
in brackets are to be used in leap year. Thus, if July 5th be 
the last day of the last menstruation, in a non-leap year, the 
subsequent April 5th will be 274 days on, and, if four days are 
added to this, a date 278 days from the date of last menstruation 
is obtained—April 9th. The difference between the two 
methods is accounted for by the fact that the former does not 
allow for the loss of a day in February. 

(2) From Date of Quickening.—This is an unreliable method 
of determining the date of delivery if used alone. If, however, 
it is used as an adjunct to the method just given, it is of assist¬ 
ance. Quickening, as we know, as a rule occurs during the 
eight^nth week. Consequptly, if we add on-twenty-two weeks 
to this date, we shall obtain the approximate week of delivery. 
It sometimes happens that a patient may be unable to remember 
the month in which her last menstruation occurred, or that she 
is uncertain as to whether what she considered a menstruation 
was one or not, and consequently an error of a month may be 
made by the previous method. If the date of quickening can 
be reliably ascertained, it will, at all events, show from what 
month we ought to count. 

^3) The Height of the TTtema.—We have already mentioned the 
usi^ height of the uterus above the symphysis at the different 
months of pregnancy as ascertained by measurement. For 
clinical purposes the following table is, however, sufficiently 
accurate:— > 


At the end of 2nd month the uterus is the size of a large orange. 


3rd 

4th 

5th 

6th 

7th 

8th 

9th 

loth 


foetal head at term, 
the fundus is halfway between the symphysis and 
the umbilicus. 

„ two fingers’ breadth below the 
umbilicus. 

„ at the umbilicus. 

„ three fingers' breadth abo^e the um¬ 

bilicus, 

„ midway between the umbilicus and 

the ensiform cartilage. 

„ up to the ensiform cartilage. 

„ same as at eighth mon^h. 


As the uterus reaches approximately the same height at the end 
of the eighth and of the tenth month, it is necessary to he able to 
distinguish between the two. At the eighth month, the abdomen 
is less {HTominent and is perceptibly smaller than it subsequently 







CALCULATION OF THE DATE OF LABOUR 241 

is at the tenth. The patient also, if questioned, will tell us during 
the eighth month that the symptoms caused by the pressure of 
the uterus against the diaphragm are increasing from day to day, 
while during the tenth month they are diminishing. 

(4) The Length of the Foetal Ovoid.—^The length of the foetal 



t’lG. 141 .—Tub Height of the Utkhos at the Different Weeks of 
Pregnancv. (Dickinson.) 

ovoid can be directly'measured during the second half of preg¬ 
nancy by placing one blade of a calipers on the pelvic_ pole of the 
fictus per vagittam, and the other blade on the abdominal wall in 
close contact with the fiindal pole. The following table gives 



243 


THE PHYSIOLOGY OF PREGNANCY 


the average length of the foetal ovoid as' ascertained in this 
manner:— fi 


Week of pregnancy 
Length of foetus in inches - 


26. 28. 30, 32, 34, 36. 38, 40 ' 
7-2. 7-6. 7 9. 83. 8-8, 9-2. 9-5. 97 - 


This method can be adopted in cases in which it is of consider¬ 
able importance to gain a correct idea of the age of pregnancy or 
of the Mze of the tcetal ovoid. In ordina^ practice, however, 
it entails more vaginal manipulation than is either necessary or 

advisable. ,, , . , 

In cases in which the ovum has been expelled, its age can be 
ascertained by direct measurement of the length of the embryo 



Fig. 142. —Diagram showing Method of measuring the Length 
OF THE Fietus in nttro with Calipers. > 


or foetus. The following rule furnishes an easy way of remem¬ 
bering the foetal length at the end of the different months 
obtain the length of the foetus in centimetres for each^ 
to the fifth, square the number pf the month; after the nttn, 
multiply the number of the month by five. Thus, at the end 01 
the third month, the length of the foetus is 3 by 3 centimetres 
«.F., 9 centimetres; at the end of the seventh it is 7 by 5 cenn- 
metres-7».«., 35 centimetres. 
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3 fTHE Situation op the Pregnancy. 

It is most important to determine whether we are dealing with 
an intra- or extra-uterine pregnancy. It is true that in cases which 
are apparently normal it is not customary to submit the patient 
to the necessary examination for determining this point, but, if any 
symptoms occur which suggest the possibility of an extra-uterine 
pregnancy, such an examination should always be made. We 
shall not here refer to the diagnosis of ah extra-uterine pregnancy, 
as it will be more suitably dealt with in- the chapter on that 
condition. 

Single or Multiple Pregnancy. 

It is always well when examining a pregnant patient to deter- ■ 
mine, if possible, whether we are dealing with a case of single or 
multiple pregnancy. The diagnosis can ^ best made by ausculta¬ 
tion and abdominm palpation. There is only one certain method 
of diagnosing the existence of twins prior to delivery:—if two 
observers, listening at the same time, hear and count two foetal 
hearts and find that their results do not correspond. If, however, 
monsters are excluded, the palpation of two foetal heads, or 
breeches, or of more than two large parts—either a head or 
a breech, or of more than four limbs, is conclusive evidence that 
there is more than one foetus. It is rarely possible to diagnose the 
existence of triplets, though it doubtless has been done. The 
only method of so doing would be the recognition of three 
distinct foetal hearts by careful auscultation. Abdominal palpa¬ 
tion in such cases will not afford much assistance on account of 
the small size of each foetus. 

The Condition op the Foetus. 

In the early months of pregnancy, we can infer the continued 
life of the foetus so long as there is no interruption to the course 
of pregnancy, and so long as the patient’s symptoms continue to 
be those of normal pregnancy. In almost dl cases, if the foetus 
dies, the ovum is expelled either in part or altogether. If it is 
retained, as may happen, a condition of missed abortion or labour 
occurs according to the period of pregnancy. In either case, the 
siymptoms of the patient will sooner or later call attention to her 
condition. 1 There is usually a brown discharge from the uterus, 
or, perhaps, slight recurrent haemorrhages. If the membranes have 
ruptured, the discharge may be putrid. «The growth of the uterus 
ceases, and, if the condition persists, the uterus diminishes in size 
consequerii u^n the absorption of the liquor iimnii. sThe breasts 
become fkccid and the sedondary areola disappears. If the 
patient is in the last four months of pregnancy and no foetal heart 
can be heard, even on the most careful exmnination, the foetus is 
probably dead. - If on making a vaginal examination the cranial 
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bones are found to be loose and movable beneath the scalp, the 
foetus is certainly dead.« The subjective symptoms of the patient 
are also of importance. Her general health suffers in consequence 
of the absorption of ptomaines from the dead foetus, and in pro¬ 
portion to the size of the latter and the time it has been dead. 
She complains of loss of appetite, debility, and of various un¬ 
pleasant sensations, such as chills, a disagreeable taste in the 
mouth, unpleasant dreams, and such like. The movements of 
the foetus are no longer felt, and, in some cases, the patient may 
give a definite history of having felt them as usual up to a certain 
date, when they became more violent than they had formerly 
been, and then ceased. In appearance, she is sallow, or even 
slightly jaundiced. If decomposition of the ovum has occurred, 
the usual symptoms of saprsemic poisoning follow. 

If, on the other hand, the foetus lives and develops in the normal 
manner it is usually always possible to detect the fa;tal heart, if 
the sixth month is passed, and to appreciate foetal movements if 
we examine for a sufficient length of time. 

^The Presence of Complications. 

The final step in the diagnosis of pregnancy consists in ascer¬ 
taining the presence or absence of complications. The different 
methods by which we obtain this information have been already 
described {vide Part II., Chap. III.), and need not be repeated. 
Here, it is only necessary to insist upon the early recognition 
of complications, as by so doing their pre^nosis is, in many 
instances, greatly improved. It may appear to the student as 
if the necessary examination for the elimination of all possible 
complications would be so long and severe that no patient would 
consent to it. This is not so. With experience, it soon becomes 
possible to ascertain from the appearance of the patient and the 
answers to a few questions, whether it is necessary or not to 
inquire minutely into any special point. Thus, it is manifestly 
unnecessary to examine a patient to determine whether the pelvis 
is contracted, if she has already been normally delivered of a 
full-term living child, or to make a vaginal examination to deter¬ 
mine the existence of inflammatory conditions, if she is free from 
all symptoms of such conditions. We must always bear in mind 
the necessity for excluding the presence of complications, but, 
with due knowledge of the symptoms arising from these condi¬ 
tions, it is usually always ^ssible to do so in normal cases 
without subjecting the patient to a prolonged examination. 
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THE HYGIEHE OF PBEGNANCT 

The Dieta^—The Eliminatory factions of the Body—The Use of Baths 
—Vaginal Douching—Dress’^'Coition—The Mental Condition and 
Surroundings of the Pregnant Woman—Surgical Operations during 
Pregnancy—The Care of the Breasts, 

In considering the management and hygiene of pregnancy, it 
cannot be too strongly insisted upon that pregnancy is a physio¬ 
logical condition^ and not a ' nine months' disease.’ All that is 
necessary during normal pregnancy is to see that the ordinary 
physiological functions of the body are properly discharged, and 
that due attention is paid to the lulhlment of the physiological 
requirements of the body. It is a distinct misfortune when, in a 
normal case of pregnancy, a woman considers, or is led by her 
friends to consider, that she is a ‘ patient,’ as such a consideration 
causes her to dwell too much upon her condition, and, perhaps, 
to alter her normal mode of living in a manner which may be far 
from advisable. The notion ‘ that a woman only escapes being 
ill twelve times a year by having an illness which lasts for nine 
months,’ has been in the past responsible for many feminine 
derangements. We must not, however, be understood to mean 
by this that a woman during pregnancy may continue in all the 
occupations which she may follow at other times. The occupa¬ 
tions which many women follow are very far from natural—that 
is to say, they involve habits and surroundings very different 
from those which are calculated to maintain the body in the 
natural hygienic conditions, and all such occupations are directly 
opposed not alone to the health of the woman, but to the health 
of her*offspring. Giles aptly remarks that ‘there is no doubt 
that in the majority of cases women require to be treated with 
an extra_ degree of consideration and indulgence during menstrua¬ 
tion, whilst many are temporarily unfitted for arduous work or 
special exertion,’* a remark which is even more applicable to 
pregnancy. To slightly modi^ Ballantyne’sf wordsThe fact 
that our advice consists larlefy of the recommendation that all 
the laws of health, which apply to the non-pregnant condition, 

* ' Menstruation and its Disorders,' p. ji. 
t ' Antenatal Pathology and Hygiene,’ p. 471. 
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should be specially enforced in the pregnant state must not be ‘ 
interpreted as permission to the pregnant woman to continue dis- 
r^^ding many of the laws of health, just as she did when non- 
pr^ant 

/ Toe dietary of pregnancy should be simple, ample, and 
nourishing, and all indigestible foods should be avoided, but at 
the . same time there should be no undue restrictions or excess. 
Plenty of fluid may be drunk, as it helps the action of the 
kidneys, but the excessive use of tea or cofiee, as of alcoholic 
liquids, must be forbidden. A small quantity of alcohol may be 
taken daily if the patient is in the habit of doing so under other 
drcumstances; but, on the whole, it is perhaps as well to limit its 
use as far as posable. 

; The regular action of the elimbatory functions of the body is 
of very great importance. If the skin, the kidneys, and the 
bowels do not act sufficiently, the most serious complications of 
pregnancy may arise. The patient should b all cases be warned 
of the importance of this, and especblly of the importance of 
noting a sudden or gradual diminution in the amount of urine 
which is passed daily. If she is troubled by constipation, the 
regular action of the bowels should be ensur^ by the use of 
laxatives or mild purgatives. For this purpose, cascara sagrada, 
apenta water, or alob may be recommended; but all drastic 
carthartics must be avoided, both on account of their weakening 
efiect upon the patient, and the danger that they may interfere 
with the course of pregnancy. If the kidneys do not act suffi- 
dently, the amount of fluid should be increased—particularly such 
fluids as barley-water or plain water, the action of the skin must 
be encouraged by hot baths or vapour baths and warm clothing, 
and perhaps elimination assisted by the admbistration of hydra- 
gogue purgatives. 

^ The proper use of baths for purposes of personal cleanliness is 
also of importance. Whenever possible, a warm bath should be 
taken daily, and the genitals should be bathed night and morning 
with warm water, to which some mild antiseptic astringent, such 
as Sanitas, has b^n added. Extremes of temperature must be 
avoided, though, according to some authorities, if the woman is 
b the habit of taldng cold baths in the morning, their use may 
be continued. 

4 The question as to the advisability of, or the necessky for, 
vaginal douching during pregnancy is one on which we fancy 
most authorities in these countries are agreed that it is unneces¬ 
sary and, hence, inadvisable save under special conditions. 
Abroad, however, there is a tendency in some quarters to recqm- 
mend their use {Ribemont-Dessaignes}. We have already dis¬ 
cussed the habitual use of douches during bbour, and all that 
is necessary to say here is that if they are not required during 
normal labour, they certmnly are not required during normal 
pregnancy. If, however, the patient suflers from leucorrhoeal 



THE HYGIENE OP PREGNANCY 


*47 


discharge, their use is ir^uently advisable as part of the treat¬ 
ment of the condition which gives rise to tha dikharge. In such 
cases, the douche should be administered at a low pressure, and 
should contain an unirritatmg and antiseptic astringent A weak 
solution of Sanitas is well suited, and pyroligneous acid or a 
weak solution of sulphate of copper may also be used. If 
vaginal douching is ordered for a patient, the method in which 
the douche is to be administered must also be clearly specified, 
as it is most inadvisable to allow patients to use a douche unless 
they take the necessary precautions to ensure cleanliness in its 
administration. For personal use by the patient, a small metal or 
glass container, with a rubber connecting-tube, hung against the 
wall, or placed upon a stand two to three feet above the position 
which the patient’s hips will occupy, are all that is required. A 
glass nozzle should be used, as it can be boiled. The douche- 
container and tube should be washed out after use with water, to 
which washing-soda has been added. The temperature of the 
douche should not exceed 98° F. 

.'The dress during pregnancy should be such that pressure 
upon the abdomen is avoided. So far as possible, all under¬ 
clothing should'be supported from the shoulders, and not round 
the waist. Corsets, if worn, must be so adapted to the figure 
that they give support, but do not exert compression. In most 
cases, and in all cases in which the abdomen is pendulous, or 
the recti widely separated, the use of a well-fitting abdominal belt, 
so adjusted as to support the abdomen from below, is advisable. 
Garters must not be worn, as they increase the tendency to 
venous congestion of the legs. 

Regular exercise in the open air is a most essential part of the 
hygiene of pregnancy. The exercise should be of the same 
character as that to which the woman is accustomed at other 
times, with the restriction that violent exercises of all kinds 
should be forbidden. The question of the permissibility of bicycle¬ 
riding during pregnancy is one on which the medical man is 
often consulted. There can be little question that in the last 
few months of pregnancy it is unwise, and, indeed, there are 
but few women who would care to attempt it at such a time. 
In the early months, and on good roads, there does not seem 
to be any objection to it in a moderate degree, provided that it 
does qot give rise to undue fatigue or to discomfort. In all cases 
in which it gives rise to breathlessness, or in which there is any 
tendency to venous congestion of the legs, it is inadvisable. In 
the case of multiparae, the history of previous pregnancies will to 
a large extent guide us in the exercise which may be permitted. 
In the c&se of patients who have had previous abortions, sudden 
exertions must be prevented, so far as possible, and any exercise 
forbidden which necessitates sudden movements of the body as 
would occur‘in the case of bicycle-riding. In all cases, long 
standing or undue prolongation of exercise should be avoided. 
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^ The question of the permissibility of coition during pr^nancy 
is an important one, although it is not always probable that 
medical Mvics in this respect will be acted upon. There is no 
question that in certain cases coition is inadvisable, and in all 
cases in which there is a history of previous abortion it should 
be strictly forbidden. Many authorities forbid it during the first 
four months. If the analogy of the lower animals and of many 
savage races is to be followed, coitus should be entirely forbidden. 
In this connection, we recommend a perusal of the remarks of 
Parvin.* 

9 The mental condition and the surroundings of the pregnant 
woman are of importance, inasmuch as they largely influence her 
physical well-being and hence that of the foetus. A pregnant 
woman should, as far as possible, be sheltered from all influences 
which tend to give rise to excitement, annoyance, or depression. 
The effect of maternal impressions on the foetus is not yet clearly 
understood, but there can be no doubt that, if mental conditions are 
sufficient to interfere with the appetite, sleep, and general health 
of the woman, they must also prejudicially affect the foetus. All 
amusements or occupations, which necessitate the presence of the 
woman in an atmosphere in which an undue amount of carbonic 
acid gas or carbon monoxide gas is present, must be rigidly for¬ 
bidden, as the association between the accumulation of these gases 
in the blood and the liability to abort is well recognised. Similarly, 
all occupations which bring the patient into constant contact with 
certain poisons, notably lead, mercury, and phosphorus, must be 
temporarily abandoned. 

The question of the permission of surgical operations during 
pregnancy is one on which the obstetrician is often called to give 
an opinion, and is closely connected with similar questions regard¬ 
ing exercise and coitus. In healthy patients, in whom there is 
no tendency to abort, and on whom the mental effect is not too 
strongly marked, the risk that a minor surgical operation will 
cause abortion is extremely small. If an operation can be post¬ 
poned until a few months after the labour, without any prejudicial 
effect upon the health of the patient, by all means let it M post¬ 
poned, but if the operation is called for to remove some condition 
which causes immediate suffering or ill-health, it should be per¬ 
formed. An anaesthetic should* always be administered, and in 
this connection it may be mentioned that ‘ while there is no j'eason 
to doubt the passage of either chloroform or ether to the foetus, 
neither is there any reason to apprehend toxic effects unless the 
maternal anaesthesia is deep and long-continued ’ (Ballantynef)- 
>0 The care of the breasts during pregnancy is of importance. 
At no time should the corset or other gaurment be afilowed to 
press upon them, as this interferes'with their development and 
prevents the formation of a proper nipple. During the last month 

* ‘Science and Art of Obstetrics.’ first edition, p.'^sis. 

1 Op.tU.jp, 269. 
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of pregnancy, the patient’s attention must be directed to two 
points—the hardening of the skin of the nipple and the formation 
of a proper nipple. If this is not done, when she commences to 
suckle the infant she will find that the dragmng of the latter will 
cause small lacerations and excoriations of the skin—conditions 
which are sometimes extremely painful, and that if the nipple is 
not properly formed the infant cannot take it in its mouth. In 
order to harden the skin, the nippies should be bathed with an 
alcoholic lotion a couple of times a day, such as whisky or equal 
parts of eau-de-Cologne and water. In order to form proper 
nipples, the woman should be taught to draw them out gently 
with her fingers several times a day. In so doing, no force must 
be used, and care must be taken that the fingers are clean. Rough 
manipulation may result in the occurrence of small lacerations, 
and, if these become infected, mastitis may follow. 
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CHAPTER 1 


TEE CAUSATION AND PHENOMENA OP LABOUB 

Definition—Time of Onset of Labour-^The Causes of Labour—The Stages 
of LabourJi-The Phenomena of Labour; The Contractions of the Uterus; 
The Contractions of the Accessory Muscles; The Effect of the Uterine 
Contractions on the Uterus, on the Pelvic Contents, on the Perinxum 
and Neighbouring Structures, on the Pelvic Bones, on the Ovum, on 
the Maternal System generally. 

■Labour’ is the tertn applied to the process which severs the 
connection between the ovum and the mother by removing the 
former from the org^ism of the latter. 

As has been already seen, the average duration of pregnancy is 
280 days, or forty weeks, or ten lunar months. Labour may, 
however, occur at any time during these ten months, or even after 
a longer period, as in the rare cases of protracted pregnancy. 
Accordingly, labour is divided into the following classes, in accord¬ 
ance with the period of pr^nancy at which it occurs 

(1) Abortion.—U labour comes on during the first four months 
of pregnancy—».«, before the full formation of the placenta—it is 
termed abortion. 

(2) Partus Immturus.—li labour comes on between the end of 
the Wth and the end of the seventh lunar month—after the 
placenta has formed, but before the foetus becomes viable—it is 
termed partus mmturus, or miscarriage. 

(3) Partus Prmaturus.—U labour comes on between the end 
of the seventh month and the end of the tenth month—after 
the foetus has become viable, but before full term is reached—it 
>s termed partus premturus, or premature birth. 

(4) Partus McUurus.—U labour comes on at the end of the tenth 
month-f-».«., at full term—it is termed partus mturus, or full-term 
birth. 

(5) Partus Serotinus,—U labour doe? not occur until after the 
ond of the tenth month—after full term—it is known as partus 
wotinus, or delayed birth. 

The Causes of Labour.— The immediate cause of labour is the 
occurrence of uterine contractions, as it is to these that the 
expulsion of the ovum is due, and under normal circumstances 
the^ contractions occur at the end of the tenth month. Accord- 
‘t’gly, our inquiry into the causes of labour resolves itself into 

as3 
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two questions:—What causes uterine contractions ? Why do 
they normally occur at the end of-the tenth month ? 

As we have already seen, the uterus is i nnervated by three se ts 
of aacves:— 

(x) A set derived from the cord through the sacral nerves, and 
under the control of one centre in the medulla oblongata, and of 
another in the lumbar spine. 

(2) A set derived from the aortic, mesenteric, and hypogastric 
sympathetic plexuses, which join the niterine plexus in front of the 
aorta. 

(3) A set derived from independent ganglia ^ e mbo’s gang lia) 
situated near the anterior vaginal fornix ( Schaeffer) . 

Stimuli are carried to the uterus through these nerves as the 
result of direct irritation of the motor centre in the medulla, or 
of reflex irritation of the centre in the lumbar cord or of the 
sympathetic ganglia. motor centre in the 

medulla is known to be caused by certain substances circulating 
in the blood-fexcess of COg, quinine, sodium salicylate, ergot, 
strychnine, and other drugs ;i^y sudden or extreme elevation 
of temperature; anc^y the occurrence of profuse haemorrhage, 
t Reflex irritation o £ the ^lumbar c«atres. or of the sympathetic 
ganglia, can be caused byidilataflon of tbp cervix uteri,v}etach- 
ment of the membranes,^xcess''ol CO, in the blood in the 
ut@we sinuses,ti irritation of the breasts, and,' possibly, the 
monthly irritation associated with the menstrual cycle, even 
though menstruation itself is temporarily latent. Any of these 
stimuli may be the cause, or one of the associated causes, of the 
onset of uterine contractions. It is not even necessary that there 
should be a connection with the brain or the centre in the medulla, 
as has been proved not only experimentally, but also clinically, in 
cases in which the spinal cord had been severed above the lumbar 
region by tumours. 

It is a very much more difficult matter to determine why 
uterine contractions occur normally at the end of the tenth month. 
Indeed, it is doubtful that any explanation which can be given at 
the present time can be regarded as quite satisfactory. It is very 
improbable that there is any one definite, cause for the onset of 
uterine contractions at full term. We have seen that there are 
a considerable number of separate agencies by which uterine con¬ 
traction can be provoked, and it is most likely that the onset of 
full-term labour is due to an association of several of them. If it 
was otherwise, and if the normal onset of laboiu: was due to one 
factor alone, it would be difficult to account for its regularity, as 
there is no agency of which we at present know which is always 
present in the same degree. The normal agencies whicb assist in 
causing uterine contractions at full term, and the manner in which 
they occur, are, in all probabiliw, as follows:— 

(i) pilatatioH of tht Caiiix.—la the early months'of pregnancy, 
increase in the size of the uterus is caused and accompanied by 
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hypertrophy of its walls. Consequently, instead of a thinning of . 
the uterine walls taking place, there is an actual increase in thick¬ 
ness. In the later months, on the other hand, further increase in 
the size of the uterus is obtained at the expense of the thickness of 
the uterine walls, and the latter become thinned and tense. As 
this process cannot continue indefinitely, it is plain that a time 
must come at which the uterus commences to offer an obstacle to 
the increase in size of the ovum and to press the latter against 
the lower uterine segment and the internal os. This brings about 
a commencing dilatation of the internal os, and so creates one of 
the agencies by which contractions are provoked. It has been 
suggested by certain writers that this, perhaps, is the agency, and 
that it is unnecessary to look further for others. That this cannot 
be so is, however, sufficiently obvious from the fact that in some 
cases— e.g., twins orhydramnios—the uterus will bear an extreme 
degree of dilatation without reaction. That it is a possible 
agency is also obvious, if we consider the result of artificial 
dilatation of the cervix during pregnancy, 

(2) ^tachment of the Methanes. —The theory that separation 
of the membranes occurs during the last month of pregnancy as 
a result of degenerative changes in the decidua has been looked 
on with favour by many authorities. Such a change may be due 
to fatty degeneration (Simpson, Schroeder), or to a coagulation 
necrosis which gives rise to a fibrinous transformation or degenera¬ 
tion (Webster). If sufficient change takes place in the decidua 
to cause the detachment of the membranes, an agency in the 
causation of uterine contractions is undoubtedly created. In 
practice, we find that the manual or instrument^ separation of 
the membranes is almost always followed by labour. It would 
appear as if the ovum in such cases became akin to a foreign 
body and caused a peripheral irritation of the nerve endings. In 
addition to fatty degeneration or coagulation necrosis of the 
decidua, the formation of the lower uterine segment may also 
cause the detachment of the membranes which form the lower 
pole of the ovum. 

(3) Excess of CQ^ in the Uterine Sinuses. —The appearance of 
large nucleate masses in the decidua ^rotina has been noted 
during the fifth month of pregnancy. These masses, which are 
probably derived from the syncytium, increase in number during 
the following months, and, about the eighth or ninth month, are 
said to grow into the veins which carry the return flow of blood 
from the placenta (Friedlfinder, Leopold) and to produce a partial 
blockage of them. This necessarily results in a slowing of the 
circulation of blood through the uterine sinuses, and hence in the 
accumulation in this blood of an increased amount of CO,. The 
effect of an excess of CO, when contained in the placental blood 
has been shown by Hasse,* while Runget attributes the occur- 

* Hasae, ZHtsehrift /, Gyndk. und GiburtsH. , vi. i, 1881. 

t Range, Ibid., iv. 71, 1881; CeHtrdtb.f. Gridb., 1883, No. 21, 329. 
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rence of contractions not so much to the excess of CO, as to the 
accompanying lack of oxygen. 

(4^ Facf.sf.^.CO^’iiLth^ Gnuxal Circulation .—^n increased pro¬ 
portion of CO, in the general circulation naturally tends to occur 
towards the end of pregnancy, in consequence of the ever- 
increasing quantity of oxygen used' by the growing fcetus. 
There is good reason to consider that excess of CO, will cause 
the onset of labour in consequence of the comparative frequency 
wit^ which fatal cases of poisoning by this agency have, in the 
case of pregnant women, been attended by the expulsion of the 
fcetus. Further, Brown-Sequard excited contractions of the uterus 
in the case of pregnant animals by this means. It is probable 
that this effect is produced by the direct action of CO, on the 
motor centre in the medulla, but a reflex action through the 
uterine nerve endings, as has been described, may also take 
place. 

(5) Menstru al Irritation .—All through pregnancy, the uterus 
showSliy the occurrence of pajnlpgg mnirgriinnc that it possesses 
a certain degree of irritability. As a rule, these contractions are 
mnr<» marlffid each menstrual period, thus showing that the 
neiXQUs mephapism of menstruation is sti]l active to a slight 
decree even though menstruation itself is latent. This monthly 
irritability of the uterus, though not .sufficient in itself to cause 
the onset of true uterine.contractions, furnishes an agency which, 
in association with others, may be capable of determining the 
date of their commencement. 

Accordingly we see that, in association with a normal preg¬ 
nancy, there are a number of changes in the maternal organism 
and in the ovum, which become daily more marked and which 
apparently tend to reach a climax and to cause uterine contrac¬ 
tions. The fact that one of these phenomena—the occurrence 
of painless contraction—is most marked at the periods of latent 
menstruation, helps to explain why the climax should coincide 
with a menstrual period. Why the tenth menstrual period after 
conception should be fixed upon can, we consider, be best 
explained as Bkuad-Sutton explains the periodicity of menstrua¬ 
tion ;—As the cardiac cycle is about one second, and the respira- 
'^ory cycle about four seconds, so the menstrual cycle is about four 
^eeks and the human gestation cycle about ten lunar months, 
t may also be explained by saying that the human fcetus is so 
(onstituted that at an age of ten months it no longer requires, or 
i i suited for, intra-uterihe life, and that the various phenomena we 
1 ave recounted, and probably others as yet unascertained, are so 
(o-ordinated that they procure its expulsion at this particular time 
i 1 a similar manner as the cardiac and respiratory rhythms are 
co-ordinated to supply the higher nferve centres with their neces¬ 
sary proportion of oxygen, etc. 

' The Stages of La^nr.—Labour is divided into three stages, 
which, as will be presently seen, are not mere arbitrary divisions, 
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but are defined by the occurrence of special phenomena peculiar 
to each stage. The first stage comprises the period during which 
the cervical canal is dilating in order to allow the passage of the 
foetus. It is hence also known as It 

coniinraeea'wkh-tbfr-onset of the first painful contraction of 
the uterus* and ends with the full dilatation of the uterine orifice 
—an occurrence with which the ruptufe of the enveloping 
membranes of the ovum is usually synchronous. Its average 
length is in primiparse from eight to twelve hours, in mpltiparae 
from six to eight hours. The second stage comprises the period 
during'which the foetus is being expelled from the genital passages. 
It is hence also known as It commences 

immediately the first stage is completed, and ends with the birth 
of the foetus. Its average length is in primip arae. from one to two 
hours, in multiparae from ten to fifteen-minutes. T he third ift^ ge 
comprises the period during which the remainder of the ovum— 
i.c., the placenta and the membranes—is being expelled. It 
is hence known as^^ stage. It is difficult to state 

what would be its average length if the process of expulsion was 
left wholly to the natural efforts, as this, for reasons which will 
be presently mentioned, is never done. It is usually stated that 
under such circumstances the placenta would be expelled in from 
one to three ..hours, but this is probably too short an estimate. 
If, however, the usual method is adopted of waiting until the 
placenta has been detached and expelled from the uterus by the 
natural efforts, and then expressing it from the vagina by pressure 
applied over the supra-pubic region, the average duration of the 
stage is from twf,|,ur,itOiiiffrnn miniitn 

4 THE PHENOMENA OF LABOUR 

Before entering into the discussion of the various phenomena 
af labour, we shall define certain terms which will be frequently 
used. These terms are as follows :— 

Contraction .—By this term ^ meant the temporary shortening 
of a muscle fibre which occurs in response to a stimulus conveyed 
to it by an efferent nerve. 

Retraction .—By this term is meant the permanent shortening 
of the muscle fibre which persists after the contraction has 
passed off. 

Relaxation.—By this term is meant the condition of the muscle 
fibre in the absence of contraction. 

Polarity of-the Uterus .—By this term is meant the correlation 
which exists between the contractions of the fundus of the uterus 
and those of the cervix. Priop to the onset of labour, the muscle 
fibres of the body of the uterus are relaxed and those of the 
cervix contracted. After the onset of labour, the contraction of 
fhe muscle fibres of the body are simultaneous with a relaxation 
of those of the cervix. 
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^^'^{JUritu Orifict .—This term is used to denote the passage which 
lies between the uterine cavity and the vagina at any stage of 
labour. The exact nature of this passage differs at the different 
stages of labour. At one time, it comprises the entire cervical 
Canal, while at other times it only includes portions, which vary 
according to the number of children the woman has previously 
borne. ... 

Ths Taking-tfp of the Cervix .—This is the term applied to the 
gradual process by which the cervical canal is made continuous 
with, and so part of, the lower uterine segment. 

. It will probably help the student to understand the many 
undoubtedly puzzling and complex phenomena of labour if we 
first briefly summarise these phenomena in a short account of 
the process of labour. The extraordinary changes, which take 
place in the uterus and its contents during the twelve to twenty- 
fpur ho urs uL-whicb-a normal labour is completed, necessitate the 
occurrence of phenomena of a magnitude greater than that of any 
other physiological phenomena met with in the human body. At 
the commencement of labour, the foetus floats in the liquor amnii 
in a closed sac formed by the membranes, and this sac in turn is 
contained in another closed sac—the uterus. The connection 
between the sac formed by the membranes and the investing 
uterus is but slight, save at one point—where the placenta is 
attached to the uterine wall, and here large bloodvessels pass 
from the uterus into the placenta. In order that the foetus 
may escape from the sac in which it is contained, the membranes 
must rupture, and, in order that it may pass out of the Tnvesting 
uterus, the cervic^panal must .dilate to a sufficient size to allow 
it to pass through. Further, a powerful force is neeessary-in 
order to expel the foetus from the uterus, and to overcome the 
reSstmice wKicffIs"offered to its passage by the maternal tissues. 
Finally, the placenta has to be detached and also expelled from 
the uterus, and, as this occurs, some mechrmism has to come into 
play which will obliterate its supplying vessels, and so prevent 
the' haemorrhage which would otherwise occur. 

■ These various changes are brought about as follows:—With 
the commencement of labour intermittent contractions of the 
uterus occur, with the result that the elastic ovum is compressed. 
The compressing force is greater above and at the sides, and 
least below, and, consequently, the ovum bulges downwards 
against the lower portion of the uterus. Pari.passtr vw th the i at er- 
mittent contractions, the polarity p£ the uterus shqjsB itself, and 
th ^ ^T jp !BSr.'of':«tha eervit relax.’ “Then, as a result of the.pressure 
ofthe ovum and of the relaxation of the cervical fibres, the 
uterine orifice slowly dilates. As soon as this dilatation has 
reached a stage sufficient to allow tbe head to pass through, the 
membrane tears, in consequence of the pressure transmitted to 
them from the uterine contractions, and of the loss'of the previous 
support which they had received froni the lower pole of the uterus 
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and the walls of the cervix. The first stage of labour is now 
said to be complete, and the second stage commences. The 
passage through which the foetus is teTpasS' lS' now ready for it. 
The uterine contractions, instead of merely causing the dilatation 
of the uterine orifice, begin to expel the foetus from the uterus, 
and, in obedience to a natural impulse which calls on her to supple¬ 
ment them, the patient ‘bears down,’ or, in other words, she 
endeavours by means of the accessory muscles of labour— i.e., 
almost all the important voluntary muscles in her body—to 
increase the intra-abdominal pressure, and so tp increase the force 
which is driving the foetus out of the uterus. As a result of these 
forces, the foetus is'driven into the pelvis, where room has been in 
part already made for it by the displacement upwards of certain 
of the pelvic structures—notably the bladder. As the foetus 
descends, it makes more room for itself by driving the greater 
part of the remaining structures downwards before it. The 
relations of the bony pelvis also undergo certain alterations, 
which result in a temporary increase in various diameters. The 
presenting part then reaches the vulva, and, passing through the 
latter, is born, and is quickly followed by the rest of the body. 
With the birth of the foetus, the second stage is completed. The 
final step of labour consists in the expulsion of the remainder of 
the ovum—the placenta and the membranes. This process 
is again brought about by the contractions of the uterus, and, as 
a result of these, the uterus diminishes so much in size that the 
placenta is detached, and is expelled from the uterine cavity, 
while as a result, not only of the contraction of the uterus, but 
still more of its retraction, the bloodvessels which run into the 
placenta are so compressed and kinked that any further haemor¬ 
rhage through them is prevented. 

We thus see that the principal phenomenon of labour, to which 
almost all the other phenomena are due, is the occurrence of 
uterine contractions, helped by the contractions of the accessory 
muscles of labour. 

The Contractions of the Uterus.—The nature of the contractions 
of the uterus is so intimately connected with the anatomy of the 
muscle of that organ, that we consider it necessary to recapitulate 
a little of what has gone before. From an obstetrical point of 
view, the uterus is composed of three parts or zones {v. Fig. 143) 

(^) An TIppfv 7 n Hf.—tJte Upper, or the Contractile, Uterine Segment. 
—This zone contains that portion of the uterine muscle whose, 
contractions effect the expulsion of the foetus. It is composed of 
fibres which run in all directions, and is completely covered by 
firmly attached peritoneum. 

(2) A L ower Zone— the Lower, or Non-contractile, Uterine Segment. 
—This zone lies between ^he upper uterine segment and the 
inner os. The junction between the upper and lower segments is 
termed the ‘fctrgp]-inTi ring^’ and corresponds to the place at 
which the structure and arrangement of the muscle fibres peculiar 
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to’the upper segment ends. Th is, tskfis pbir i fi,at r ft JfiY Bl 
mth fhA 1 ^ ^reflexion of the^Deri tgafiPPi-^CtheL aatsobt.faw of 
'' ft 'i awVe " '*Sn!r^m ‘t 5 "Tb'e^ 5 w 45 f' the- uterine- artery. The 
muscle fibres of tfe lower zone are very looMly connoted with 
one another, and run some circularly and others longitudinmly. 
The circidar fibres, in accordance with thfi,.piQperty^so»c^led 

e 



Fig 141,_Diagram showing the Approximate Position of the Retraction 

Ring (RR) at the Commencement of Labour. 

Above RR is the upper uterine segment, below RR the lower uterine segment. 
M, Os internum; oe, os externum. 

posteriorly the peritoneal attachment is loose, thus contrasting 
marke^y with the covering of the upper segment. 

(3) T)m Cerv ix .—This zone comprises that portion of the uterus 
which uSdSow the inner os. It also contains circular fibfes, 
which act similarly to those found in the lower segment. 

Accordingly, we see that the uterus isAjnoatxomflaKlyieMKed 
hoUoMMmnde. • During preg "’»">'Yi it IS iw r»"dihrm of T^i^xa- 
lihll i Wlffi ° concerned. 

in tomtt-BftwtrHf:!'''" As soon as labour commences 


B* IM -IllisLU 


the longitudinal fibres of the lower segment contract, and the 
w rttlar fibres of the lower segment and of the cervix simul- 
taneou^ reilax. , , . 

ThajMBUtlijil^gns^ the uterus possess fo ur chatactenstic s 
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At the commencement of labour, contractions occur only at 
long intervals, a period of perhaps aj;^.hQ.ur elapsing between 
each. A s the first stage or ^eeds. they become more frequent, 
and occur on an average every t wen ty jmijputea. during the taking- 
up of the cervix, and eve^^'lwo to tlyee minute s during the 
dilatatioxr of'the uterine on&» (f^ibemont-Dessaignes^T^Duin^ 
thfi_secon(Lstagfi, they occur at fijst fiyfirjL^ve tg.ten..R}inutes, 
and increase in frequency, until during thp.bictb of the fcet US t hey 
are almost c ontinuo us. A fter delive ry, the contractions, as a rule, 
ce ase for fronL hve to fifteen minutes, and then again recur every 
five minutes or so, until the placenta 'has been detached and 
expelled from the uterus. The duration of a contraction varies 
in accordance with the stage of labour. At the commencement 
of labour a contraction lastS»a»-ihw.«Sieconds, and gradually 
increases in duration until duriag- 4 ho aecoatL-stage it laW firom 
thirty to>rtiBety seeoBds. 

It is probable that the uterine contractions are peristaltic in 
character, but this has not been definitely determined. Kehrer 
has observed a peristaltic character in the contractions of the 
uterus in animals, and Von Herff in women during Csesarean 
section. On the other hand, many observers deny this, and 
even among those who admit it, the direction in which the 
wave travels has not been agreed upon. According to some,, 
it commences at the cervix and pass^upwards, but the more 
general opinion is that it commences in the region of the tubes 
and passes downwards towards the cervix. The time occupied by 
the peristaltic wave in spreading over the uterus, in proportion to 
the total duration of the contraction, is small. The pain, as a 
whole, lasts from sixty to ninety seconds, and the peristaltic action 
from tw'enfyTb thlfty seconds (Schatz). 

The involuntary character of the contraction is common to all 
unstriped muscle fibre. The occurrence of contractions is, how¬ 
ever, affected by nervous influences, such as may arise from the 
presence of a stranger in the room, dread of pain, and such-like 
causes. 

The painful nature of uterine contractions—a fact to which the 
term ‘ pain ’ as applied to these contractions owes its origin—is 
one of their most marked characteristics. Tb»4>ain occurs at the 
height of the* contraction, which commences and ends painlessly, 
frs site, cause, and nature vary according to the period of labour. 
The preliminary pains——^which usually usher 
m labour are very irregular in tneir occurrence, and are felt over 
the abdomen generally. They are not severe in character, and 
arfe probably due to the increased force of the hitherto painless 
uterine contractions and to commencing dilatation of the cervix. 
DuringJiho firot etage of lobouF} the^aia is.ptmcq>ally. referred to 

-regj£ia j]jE;jhe.sact]]m, and to a slighter extent to the sides of 
the^erus. It is chiefly due to the stretching of the cervix, and 
to aless extent to the contractions of the uterus, and is of a dull. 
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and aching character. With the advent of the second stage, 
and the increase in the strength of the uterine contractions, the 
I»in becomes more severe. It is felt in the uterus, due to the 
compression of nerves situated in the uterine wall; in the sacrum 
and pelvis • generally, due to the stretching of the vagina and 
perinaeum; and in the thighs and legs, due to pressure upon the 
sacral plexus. During this stage, the pain grows in severity, 
and r eaches a climax _during-ttie-nas^e of . the head over the 
perinsum, wh.en^.t.is.described as being pf a violent, tearing or 
cutt ingTc haracter. Dnritig t ha third the pains are felt 

principally in the uter us, and are probably due to compres¬ 
sion of theju|e^sg piSves. As a rule, they are not severe. 

'Vanoiis terms have been used from time to time to imply the 
character of the pains which occur at different periods of labour. 
VThe pr^liminr ury pain s ^rp termed falssjl^ns, dohres ^resagUnUs, 
or premonitory pains. ^The pains which occur during the first 
stage are termed ^{ores^praparanieSf or pfeparg^tpry pain&>.JiThe 
ear lier pains of the second termed expulsive pains, or 

dolci^'^p'arfum )ijKlai\e the fin^ pains of this-stage are termed 
dSlores conquassanteV, or shivering, pains, owing to the quivering of 
tteer loWdr limbs'which sometimes accompany them .5 The painS 
nrhich occur during the third stage are known as the after-birth 
;>ains, or dnhrei ad sfxumiiMs. t> Finally, the pains which occur 
iuring the days subsequent to delivery are termed after-pains, 
sr dol wes f>ost-^rtum . 

Various attempts have been made to determine the strength 
of a uterine contraction— i.e,, the compression-force it exerts on 
the unruptured bag of membranes, or with which it drives the 
Fcetus downwards, and the most contradictory results have been 
obtained. Schatz determined that the intra-uterine pressure, as 
measured in the region of the internal os, varied from 17 to 
U pounds. Ribemont-Dessaignes ascertained that a force of 
from 10,660 to 11,179 grammes (23*5 to 24-6 pounds) was required 
to rupture the fcetal membranes. According to Matthews Duncan, 
the. force required varies from ^ to 36 pound s.* with an average 
fo^ of 15 pounds. While Le^an, by '^means of a special 
instriRneOTrfound that when the force with which the head was 
advancing through the pelvis did not exceed two pounds, the foetus 
subsequently required to be extracted by means of the forceps. 
iThese figures, possess no practical importance, and, indeed, it is 
difficult to see how a means of measuring the force of the uterine 
contractions which would give results of practical importance 
could be devised, or which would measure anything save "the 
difference between the strength of the contractions of the uterus 
and the resistance to the advance of.the soft parts. Clinically, it 
would appqar as if the force of the contraction depended upon 
the resistance offered to the descent of the presepting part, and 

* Researches in Obstetrics,’ p. 299. 




Plate I.—Mesial Sagittal Section of a Primipara who died at 
• Full Term, but before the Commencement of .Labour. 

Note the condition of the cervix and the attitude of the foetus. (Waldeyert) 

[To/act f. *63. •' 
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that it varied considerably throughout labour. Both these prob¬ 
abilities have, however, l^en denied by various authorities. 

The round ligaments contract synchronously with the uterine 
muscle, of which they must be regarded as an extension. Their 
effect i§ tgudraw th&^uterus. downwards, and antacounteract the 
tendency of theLfundus-to rise upwards. 

The Oontiactions of the Accessory Muscles of Labour.—The 
accessory muscles, which come to the aid of the uterine muscle 
during the period of expulsion, are composed of almost all the 
important voluntary muscles of the body. Primarily, they con¬ 
sist of those muscles which can aid. in diminishing the size of the 
abdomi^^ cavity; while, secondarily, they consist of the muscles 
of the limbs, which assist it) fixing the thorax and pelvis, and so 
furnish the other muscles v/i^a,point 4 ^a^pui. It is unnecessary 
to enumerate the muscles which are included in the first group. 
Speaking generally, they consist of the muscles which aid in 
closing the glottis, of the diaphragm, of the other muscles of 
expiration, ^nd of the muscles of the abdominal wall. The effect 
of the contraction of the auxiliary muscles is to cause a uniform 
pressure over the body of the uterus, and so both to expel the 
uterine contents and also to drive the uterus as a whole down¬ 
wards. The latter action is of importance, inasmuch as it tends 
to prevent the excessive thinning of the lower uterine segment 
which might occur if the upper segment was free to rise upwards, 
as its tendency is, in the abdominal cavity. 

The Effect of the Uterine Contractions on the Uterus.—The 
uterine contractions must be studied in relation to their effect 
on the uterus, the pelvic contents and perinaeum, the pelvic 
bones, the. ovum, and the 'maternal system generally. The 
first effect of the contractions on the uterus is to cause a con¬ 
siderable temporary diminution in size in the cavity of the uterus 
due to contraction of the muscle fibres, and a slight, but progres¬ 
sive and permanent, diminution, due to retraction of the fibres. 
During a contraction, therslongit.Vtdipnil- diameter of the uterus is 
increased, owing to the expansion of the lower uterine segment. At 
the same time; the-tcaaavarse -diameters are diminished, and the 
wall i8.4acrMsed,in..tbickncss^he total result being a.,diminution 
iat.thft,^i,Z.g^f the .cavity. ^As a result of this diminution, the 
ovu m, is c ompV^’sed. and so is compelled to find room for itself 
by bulging in whatever direction the resistance offered to it is 
least. This area of least resistance is found in the neighbour¬ 
hood of the os internum, a fact which is accounted for mainly by 
(he anatomical and physiological peculiarities of the lower uterine 
segment. As will be remembered, the muscle fibres are differ¬ 
ently arranged, and are few;er at this part of the uterus than they 
are in the remainder of the body; and, further, as a consecjuence 
of uterine pcjjarity, they relax pari passu with the cdntractions of 
the fundus. To a slight exten4.twojolhei-.factors.also assist in 
snaking, the lo wer uterine segment the area of least resistance. 
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These are the pre^ue of the abdominal contents and walLoipon 
the remainder oTthe,.uterine bod^, and the infl.n enre o f« gravity 
onlKe ovum while the patient is in the erect posture. The con- 



Fig. 144.—The Cervix in a Primipaha at the Commencement of Labour. 
UC, Uterine cavity; 01 , os internum; CC, cervical cavity; OE, os externum. 


tinuance of uterine contractions leads to the following important 
changes:— 

(1) The taking up of the cervix. 

(2) Dilatation of the uterine orifice. 

13) Expansion of the lower uterine segment. 

L) Diminution in size of the upper uterine segment. 

{lYThe Taking:t^.of. the.Cervix.—The taking-up of the cervical 
car^rntb the lower uterine segment is a process which differs in 
detail and in degree in the case of primiparae and multipara:. In 



Fig. 145.—The Taking-up of the Cervix in a Primipara. 

The upper portion has been taken up. UC, Uterine cavity ; OI, os intemury, 
CC. cervical cavity; OE, os externum. 

both cases, the mechanism by which it is accomplished is the 
carng, and i" *! ■« ■■ ft i .n iwgr which has been, progressively 

taking place m-the cervical tissues during pregnancy; ii uriie c on- 
*rnr HP"° the leagihidinal fibrm nf thf ut^s,vvhich. 4 j[aau^> 
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the cervix over the advancing ovum; and in the contractions‘of 
the upper uterine segment which drive the ovum downwards. 

In primiparse, at the commencement of labour, the cervix pre- 



Fig. 146.—The Taking-up of the Cervix in a Frihipara. 

The taking-up is almost complete, but the uterine orifice is still undilated. 
UC. Uterine cavity; OI, os internum; CC, cervical cavity; OE, os 
externum. 

sents more or less its characteristic outline and length, and both 
the internal and external os are closed. The process of taking- 
uj>»closely resembles the effect which would be produced by 



Fig. 147.—The Taking-up of the cervix in a Primipara. 

'Hie taking-up is complete, and the uterine orifice is fully dilated, UC, Uterine 
. cavity; OI, os internum; CC, cervical cavity; OE, os externum. 

Pushing a >.nr^.;fal fawal frnm jabOXe^ilOWn- 

wards (t »7 Figs. 144-147). Firsts the intemaLfi& dilat^ and its 
outline is practically lost, the supcaiia^iBaL^wtion of the 

cervical canal dilates in the same manner, and then the infra- 
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vigjaaLjlprti^n- TKe takiflg-Up of the tervix is now complete, 
the uterine and cervical cavities are continuous with one another, 
and the uterine orifice is alone enclosed by the thinned-out edges 
of the external os. 

fQ.AUiUiparae, on the other hand, the cervix has at the com¬ 
mencement of labour lost its original contour to a varying extent. 



Fig. 148.—^The Cervix in a Multipaha at the Commencement of Labour. 
UC, Uterine cavity; 01 , os internum ; CC, cervical cavity; OE, os externum. 

The, externaLns. is_alxeady-patul©uS| and-will admit one or two 
fingers, so that whereas in primiparse the upward passage of -the 
examining finger is checked by the resistance of the external os; 
in multipart it is checked by the resistance offered by the supra¬ 
vaginal portion of the cervix, or even by the internal os. This 



Fig. 149.—The Taking-up of the Cervix in a Multipara. 

The upper portion has been taken up. UC, Uterine cavity; 01 , os internum; 

CC, cervical cavity; OE, os externum. * 

is probably due to the increased t^gree of softening which is 
present in those cases, and also to the effect of former lacerations 
and consequent ectropion, fn ^uc^ cases, the 




Plate II.— Mesial Sagittal Section of a Pkimipara who died during 

THE First Stage. * 

The transverse position of the head is accounted for by the fact that the pelvis 
measured only 3*6 inches in the true conjugate. Note the taking up of the 
cervix, (Saexinger.) 


\To/ace • 
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by the dilatation of the suprav?iginal portion of the cervical 
canal. The process of taking-up is now complete, and the 
uterine orifice is enclosed by the greater part of the infravaginal 
portion of the cervix. Consequently, whereas in prifniparae the 
uterine orifice-is-endtcled by the thin,.aJjiwsL 4 >aper-jyte,,edges 
of the-os-externum, in muHiparse it is ,encircled 
paradvely thick .edges, formed by the lower half of the cervical 
tissues. 

(2) Tiit DihMioH of' dilatation of the 

uterine orifice is brought about by the expansile pressure exerted 
on its edges by the wall of the ovum, and by the contractions of 
the longitudinal bands of muscle fibre, which draw the remaining 
portion of the cervix upwards. As soon as this upward retrac- 



Fiu. 150 .—The Taking-up of the Cervix in a Multipara. 

be taking-up is almost complete, and the uterine orifice is almost completely 
dilatM. UC, Uterine cavity: 01 , os internum; CC, cervical cavity; 
OE, 03 externum. 


ion of the cervix is so complete that almost all trace of cervical 
•rejection has disappeared, dilatation is complete, and the utero- 
;ervical and vaginal cavities are continuous. During the dilata- 
lon of the cervix, the cervical glands pour forth large quantities 
>f mucus, which materially facilitates the expulsion of the fcetus 
% its lubricating effect on the walls of the genital canal. 

(3) yht ExpansiotLjJ ^ t ks L a mer Ufmn^^Segtimt. —The changes 
which'"take place in the lower uterine segment during labour, 
:onsequent on the occurrence of uterme contractions, are not 
3 nly amongst the most interesting phenomena of labour, but are 
of the greatest practical importance. As we have seen, at the 
commencement of labour the lower uterine segment comprises 
the zone between the retraction ring and the os internum, and is 
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about 2| inches in depth.* When the takin^-up of the cervix is 
complete, thd lower'uterine se^ent is increased in size by the 
added portion of the cervical tissues. Above the retraction ring, 
the uterine muscle contracts and retracts during labour. Below 
it, the muscle relaxes, with the exception of the longitudinal 
bands which draw the cervix upwards. With each contraction 
of the uterus, the capacity of the upper segment diminishes, 
while the capagity of the lower segment increases owing to the 
de scent of the ovum . The combined effect of these changes in 
the upper lower segments is to produce an actual elongation 
of the uterus, which persists even after the head has passed com¬ 
pletely into the pelvis, so that, according to Fothergill, th e averag e 
hf*ight nf-thfi fundus liihrivr. thp pilbif) is ^ inches dj^i^ng 
sta^, an d q- 8 in ches *^*°6*» At first, this 

diminution in size'of the upp>er segment occurs and passes off 
with each contraction; but, as labour continues and retraction 
becomes more marked, each contraction leaves the cavity of the 
upper segment slightly smaller than it was before, ft is obvious 
that, so long as the foetus is completely contained in the uterus, 
this gradual diminution in size of the upper segment must be 
accompanied by a corresponding increase in size in the lower 
segment. This, under normal curcumstances, is obtained by the 
taking-up of the cervix, and as soon as this process is complete 
and the uterine orifice dilated, the advance of the foetus render.^ 
further expansion unnecessary. If, however, there is any obstacle 
to the birth of the foetus, then the progressive retraction of the 
upper segment necessitates an increased amount of expansion of 
the lower segment. The greater this obstacle is, and, conse¬ 
quently, the longer labour continues, the greater is the increase 
in size of the lower segment, until, finally, if labour continues 
sufficiently long, the lower uterine segment becomes so thinned by 
expansion that it yields to the pressure of the foetus, and a rupture 
of the uterus occurs (v. Fig. 151). The junction between the upper 
and lower segments is known variously as the rAfrg/-|inn Hny. thp. 
contcac^n nn^, and as Bandl’^,jjng. T he last cht^nlA-nnt 
be applied to it, a s it is de§ijitfily.A5^ciated with, the theory of 
lEt^odl regarding' fEe Torination of the lower segment and the 
situation of the ring. We a gree with B atheiir' that' the term 
yetri^rrinn i^ing ic thjLnafwt^gmtahley ingfitniirh as the ring is the 
result of the progressive and permanent occurrence of retraction, 
and not of the temporary occurrence of contraction. In conse¬ 
quence of the diminution in size of the upper segment, the ring 
progressively rises towards the fundus of the uterus. In noriiial 
cases the ring is not apparent, but jn cases f 'l pmlnnf^AA-tali^ir 
t h^ retraction r ing may be actually.,felt through.^ abdbminal 
walls as a depirrasiop running obliquely^tmro^. the ut.erus, at 
fifS T T t' lit t l e B Pe vB -the-sympl^sis; Wd, ffh^ly, pfrhaps in the 
region of the umbilicus. Accordingly, we see that the position 

* Schioeder-Stratz; Frozen aection. 
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of the retraction ring, if it can be ascertained, affords a positive 
indication of the effect of the contractions on the uterine muscle 
fibre. 

Xhe fuact)OQ&jQi.theLio>^. uterine ^gmnnt ar.n.t.wajua number. 
In the first place, as will be readily understood, but for its 
existence, the uterine contractions could not bring about the 
expulsion of the foetus. If the entire uterus was composed of an 
identical arrangement of muscle fibre, the contraction of the latter 
would merely tend to compress the ovum. When, however, the 
lower segment of the uterus contains fibres which apparently act 



Fig. 151.—Diagrammatic Section of the Uterus after Prolonged 
Labour, to show the Position of the Retraction Ring. 

RR, Retraction ring; OI, internal os; OE, external os.- 

t 

in opposition to the fibres of the upper segment, and so provide a 
place into which the contractions of the latter can drive the ovum, 
its expulsion from the uterus is possible.) Consequently, the first 
function of the lower segment is to the expulsion of the 

fcEtus..]^The second function of the lower uterine segment o aaa is ts 
' prevents the descent of the presenting part 

“totil the uterine orifice is sufficiently_dilat^ to_mlow the wter 
pass. THo this ring, the'presenting h^d is driven by each 
contraction in such a manner that the two together act as does 
a ball.valve. A.s has been already explained, this action is very 
important. Prior to each contraction of the uterus, the liquor 
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which surrounds the body of the foetus is in free inter- 
c^imunicAtion with the liquor amnii which lies in front of the 
fe'ead. If this intercommunication was to persist during a con- 
Vraction, the result would be that a great quantity of liquor amnii 
Would be forced in front of the head, and that, in consequence, 
the tension-on the membranes lying over the dilating cervix would 
be so great that they would rupture long before the uterine orifice 
Was dilated. Instead of this, however, the contraction drives the 
^ead so firmly into the embrace of the lower segment that all 
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Fin. IJ2, _Thb Muscles of the Pelvic Floor shown at the Commence¬ 

ment OF Dilatation bv the Fcetal Head. 

A, Erector clitoridis; B, constrictor vaginae; C, vagina; D, urethra E. cli- 
tons; F, transversusperinaei; G, levator ani; H, sphincter am; K, central 
point of perinaeum. (Bumm.) 


communication between the hind-waters and the fore-waters is 
temporarily shut off, and that, consequently, the tension on the 
inembranes is only increased in proportion as the head descends. 
This ball-valve action is further of/uqpwtaaee-at-the time the 
menffiraries rupture, inasmuch as it prevents the escape of the 
li^or amnii which surrounds the body of the fcetus. But for it, 
assobh’Ws'lfie membraiies ruptured, the liquor amnii would all 
flow away with, perhaps, sufficient force to carry with it the 
cord. This ftmction of the lower segment is not accepted by.P'Ji. 
a irihfiriries. On the contrary, many, potably Galabin* and D^in,t^ 
conmdSlhat so far from the presenting head accurately fitting 

• ' A Manual of Midwifery,’ p. 165. 

‘ A Handbook of Midwifery.' p. 106. 





Pbatb III.—Mesial Sagittal Section of a Primipara who died during 
THE Second Stage, but before the Membranes ruptured. 

Note the complete obliteration of the cervix. (Braun.) 

\.TofAcep» 971. 
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the lower segmentj it would be a misfortune if it was to do so. 
With this view, as also with the opinion that the head does, uoti 
plug the lower segment under normal circumstances,'we cannot j 
agree. Clinically, it is a matter of common experience that if 
any factor prevents the descent of the presenting part into the 
lower segnient, or if the presenting part is not of such a shape 
that it can plug the lower segment, the membranes protrude 
through the cervix in a conical tumour, in some cases to such an 
extent as to fill the entire vagina, and their early rupture is the 
rule. Further, in normal cages the increase in the quantity of 
liquor amnii in front of the presenting head during a contraction 
is not so great as would be the case if free communication 
existed between the fore- and hind-waters. 

(4) Diminut^ in the Size of the Upper Uterine Segment .—As we 
have already seen, contraction of the uterine muscle during labour 
results in a temporary diminution in size of the upper segment 
and the consequent expulsion of the foetus, while retraction results 
in a permanent and progressive diminution, and the consequent 
adaptation 01 the uterus to its lessened contents. Accordingly, 
during the first and second stage, the uterine cavity becomes 
smaller as the foetus is expelled, and its, walls at the same time 
increase in thickness; during the tjiird stage, the cavity is only 
sulEciently large to contain the placenta; while, subseq^uent to 
jWexpulsion of the latter, the cavity is only a potential one. 
The thickness of the uterine wall at the commencement of 
labour, as ascertained from frozen sections, is about 7 millimetres 
(;J inch). ,ii At the end of the second stage, it is found to be from 
9 to 18 millimetres (? to |'inch). The effect of this diminution 
in the size of the ut^fTne cavity on the placenta will be subse¬ 
quently discussed. Its effect on the uterine vessels is obvious. 
During the period of a contraction the uterine vessels are tem¬ 
porarily compressed and twisted, and as a result of retraction 
their permanent obliteration is procured. By this means, the . 
haemorrhage which would otherwise result from the opening of 
large vessels ig. prevented, the vessels being controlled, as it 
were, ‘ by thousands of living ligatures (Pinard). During the 
process of detachment of the placenta, however—that is, before 
retraction is complete—a certain loss of blood normally occurs. 
The average amount is said to be four ounces before the 
expulsion of the placenta, and six ounces with the placenta and 
membranes (Dakin). 

The Effect of the Uterine ContractionB on the Pelvic Contents.— 

1 he ma.nner in which the pelvic cavity is temporarily emptied of its 
contents in order to afford room for the passage through it of the 
Toetal head constitutes one of the most interesting phenomena of 
labour. If we contrast a sJagittal section of the pelvis ip the 
non-impregnated female with Braun’s section of a patient who 
died during th6 second stage, we shall see what a complete clear¬ 
ance of the normal pelvic contents takes place. The contents of 
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ttie pelvis, as soen la a atijiupiiiut erwr s ec ti o n,* are eo artuagei as 
jfnlhrm twn trianpUg caparatPil-from one another by the Vaginal 
slit—an anterior and superior triangle, and a posterior and inferior 
triangle. The anterior triangle has its base on a line drawn 
through the pubis, and continued to the anterior commissure of 
the vagina, and its apex at the anterior lip of the cervix. The 
posterior triangle has its base on the last three pieces of the 
sacrum and on the coccyx, and its apex at the posterior com¬ 
missure of the vagina. The structures contained in the anterior 
triangle are intimately connected with the cervical tissues, while 



Fig. IS3-—Thb Muscles of the Pelvic Floor, shown at the Moment of 
Complete Dilatation by the Fcetal Head. 

A, Pabo-coccygeus; D, obturato-coccygeus; E, ischio-coccygeus (A, D, and E 
are placed on the different parts oi the levator ani muscle); B, sphincter 
ani; C, vagina. (Bumm.) 


the structures contained in the posterior triangle are quite inde¬ 
pendent of any uterine connections. To these relationships are 
due the dispositibn of the pelvic contents during labour. As 
the cervix is drawn upwards by the contraction of ’ the longi¬ 
tudinal bands of muscle fibre, it draws up with it the greater part 
.of the structures in the anterior triangle. In this m^ner, the 
bladder, which at the corhmencement of labour lay, while empt^ 
entirely below the pelvic brim, is d w ><wi up wi h i ^ i rii ai Fpet ^ lato 
t he abd omen. The e t rac t ur es^m-the-TOteBaMiMaiglst^which are 
no frohn ectjidi Tyitb the cffivix---via., the.lQwe;,.1iiird^bf the v^inal 
y?air?^'the uretb»S;;rWfp piishfd downwaieda^ia^iropt of the 
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presenting part. As the presenting part descends, it pushes before 
it the posterior triangle, which, as we have mentioned, is un¬ 
affected by the retraction of the cervix. In this manner, the 
lower portiqn of the rectum, the perinseal body, ^nd the muscles 
of the pelvic floor, which lie posterior to the vagina, are pushed 
downwards by the presenting part (v. Figs. 152, 153). The dis¬ 
placement of these two triangles may be described, with Galabin, 
as resembling the opening of double doors which swing in opposite 
directions. As a result, the pelvis is practically empty save for the 
intermediate portion of the urethra, the rectum, and the vaginal 
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Fig. 154.—The Genital Canal in a Condition of Complete Dilatation, 

AS SEEN AFTER MeSIAL SaOITTAL SECTION. 

A, Anus; B, perinaeum. (Bumm.) 

mucous membrane, and so ample room is afforded for dilatation of 
the vagina during the passage of the presenting part (v. Fig. 134). 

As the presenting part descends, it offers an obstruction to the 
return flow of blood in the veins, and the consequent rise in intra¬ 
venous pressure, aided by the natural hypersemic condition of the 
vaginal mucous membrane, causes a serous transudation from the 
vessels into the peri-vaginal and perinseal tissues and on the 
surface of the vaginal mucous membrane. The effect of this 
transudation is to render the tissues more distensile and so capable 
of dilatating to the necessary extent without laceration occurring, 
by'increasing the amount of vaginal discharge, to reduce the 
friction between the vaginal /nucous membrane and the skin of 
the foetus to a minimum. 

^ Effect the Uterine Contractions on the Ferinsenm and 
Nei^boniing Structures. —When the presenting part reaches the 
pelvic floor, it lies on the levator am muscle, supported in turn 
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by the perinseum. As each contraction occurs, it is driven down¬ 
wards a little and, in its descent, forces downwards and forwards 
both of these structures. Then, as the contraction passes off, the 
presenting part again recedes, forced upwards by the resisting 
levator ani muscle. This procedure recurs several times, each 
time the presenting part coming a little lower than the time 
before, but each time slipping back again into its former position. 
Finally, however, a contraction comes of sufficient strength to 
drive the presenting part between the lateral parts of the muscle 
in such a manner that the latter grips the part above its 
greatest convexity, and, consequently, is enabled to hold it in 
this position. As soon as this occurs, the head no longer recedes, 
but remains in the position into which it was driven by the con¬ 
traction. The next contraction then is able to drive it out, and 
during this process the maximum distension of the perinseum 
occurs. The extent to which the perinseum is distended and dis¬ 
placed forwards and downwards can be easily understood from its 
relative measurements before and during the expulsion of the 
presenting part. The usual antero-posterior measurement of the 
normal unruptured perinseum prior to delivery* is about_one 
andL^JialLinches, while at the time of max imum distension it 
measures from three to four inches, or even mbre. "A'f ITle same 
time, there is a dowBward'displaRfement oTthe anus and a curious 
alteration in its shape. T lie ante ciar. ujaigin of the anal dri^ 
is drawn fo rwards witfi the peruiaeum and forms almost a straight 
liBST”wEire“ tEe convexity of the posterior edge is increased, 
probably due to its fixation by the attachment of the sphincter 
muscle to the tip of the coccyx. At the same time, there is an 
eversion of the rectal mucous membrane. The result is that the 
anal orifice assumes the form of a large capital D (Hart*), the 
straight stroke of the letter towards the vagina, its antero¬ 
posterior diameter almost an inch in length, apd its transverse 
diameter slightly more. As the head passes through the vulva 
the so-called ‘ inevitable l aceration of labour ’ occurs in the case 
of primiparae, ^al is, thfe" tearing of the posterior commissure of 

f The Effect of the Uterine Contractions on the Pelvic Joints and 
Ligaments.—As already stated, all the cellular and connective tissue 
of the pelvis becomes softened, oedematous, and hypertrophied 
during pregnancy. The various pelvic ligaments undergo a 
similar change, especially just prior to parturition. These changes 
enable an increased amount of movement to take place at the 
various joints, and the mobility of the sacrum especially is 
increased. The ffr-nssnrf nf thf; frnfivl hfind whnn 
hritn is ffiu-; thp'base“'of"the sacTum’back- 

wardSy increasing there by the opnjugp,te-.diam»tep--ef the..brim 
and dinunisning that of the outlet. Later, whep the head nas 
descended further, the lower portion of the bone, no longer. 

* ' Selected Papers,’ p. 141. 
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restrained by the softened sciatic ligaments, is driven upward? 
and backwards, and the outlet is widened, Tfrhile at the same time 
the promontory is caused to project more prominently forwards. 
It is probable even that, owing to the great softening of the liga¬ 
ments that occurs from the outflow of serous fluid into them, 
the sacrum to a very small extent may be driven bodily back¬ 
wards, and by its wedge-shaped form may cause an increased 
separation of the ossa innominata, and a consequent slight aug¬ 
mentation of the transverse diameter. Even greater relaxation 
occurs at the symphysis pubis, and sometimes at the end of 
pregnancy the pubic bones may be made to move upon one 
another at this articulation. During labour, the bones become 
slightly separated, and thus, increase the size of the pelvic inlet. 
Failure to return to the normal state sometimes gives rise to 
trouble after the puerperium. 

The Effect of ^e Uterine Contractions on the Ovnm.— As has 
been seen, the first effect of the uterine contractions on the ovum 
is to cause the latter to bulge in the direction of least resistance. 
As at the same time, the lower uterine segment is drawn upwards 
over the ovum, a slip, i.e., a motion in opposite directions, takes 
place between the membranes forming the lower pole of the 
ovum and the lower uterine segment. This results in a,detach- 
ment, to a greater or less extent, of these membranes from the 
underlying decidua, a process which is accompanied by slight 
bleeding. This blood, mingled with the mucous fluid which 
comes from the cervical glands, produces the so-called ' show' 
which usually ushers in labour. Another result omiiSTIStkch- 
ment of the membranes is the production of the so-called ' bag 
of membranes,’ the term applied to that part of the mem¬ 
branes which are felt protruding through the uterine orifice 
during labour. No further change takes place in the ovum 
until the dilatation of the cervix is complete. Then, in conse¬ 
quence of the loss of support which the undilated ■portion of the 
cervix previously furnished, the membranes rupture, and the 
liquor amnii, which constitutes the fore-waters, escapes. The 
manner in which premature rupture of the membranes is pre¬ 
vented has been already explained. As a rule, both chorion 
^nd amnion rupture simultaneously, and the site of rupture is 
anywhere in the unprotected area. In some cases, however, 
the. amnion may rupture first, either over the area of detach- 
aient, or, more commonly, higher up in the uterus, and in 
this way fluid may find its way between the membranes, con¬ 
stituting an amnio-chorionic pouch. Such a pouch may also be 
prc^uc^ by transudation of liquor amnii through the amnion, 
which has been shown to be the more permeable of the two mem¬ 
branes (Pinard). The ruptiure of a pouch formed in the latter 
mpner, either before or during labour, has firequently been 
mistaken for tne rupture of the membranea The condition is 
known as amaiotic hydrorrhoea. 
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« In rare cases, the amnion or, more rarely still, both membranes, 
may persist unruptured even until after the birth of the head, 
when they usually tear across round the neck of the foetus. 
Sometimes, they may instead tear away from the placenta and 
the child be bom entirely enveloped in the membranes, or in very 
rare cases the entire ovum may-be expelled intact. The latter 
sje, however, only likely to occur in the case of a small ovum, 
and are relatively common in the case of miscarriages. As is 
well known, the term ‘caul 'is applied to the investing niembrane 
by the public, and to it superstition has attached various pro¬ 
perties, the most notable of which is that of saving the owner of 
such a possession from death by drowning. An infant who is 



Fig. 155. —Diagram representing Effect of General Contents 
Pressure prior to Rupture of Membranes. 

-I-, Area of uterine contractions; -, area of uterine relaxation. 

born in a ‘caul’ is also credited with the prospect of a most 
fortunate future. 

The manner in which the force of the uterine contractions is 
transmitted to the foetus varies according to the relation of the 
foetus to the investing uterus. The contractions of the uterine 
muscle result in an increase in the intra-uterine pressure, and'henoe 
in the creation of a force which is termed variously the ‘ general 
intra-uterine^essure’ or the 'general contents pressure.' If the foetus 
is flnat in g m the liquor amnii, the membranes being unruptured 
and the presenting part still unfixed, this force acts as a general and 
uniform pressure over all parts of the foetus, and, consequently, 
does not tend to alter the position <Jf the latter Fig. 155). If, 
however, the presenting part is fixed in the pelvis, and is of such 
a nature that it can completely fill the lower uterine* segment, then, 
as has been described, the contraction of the longitudinal bands 
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of muscle fibres draw the lower segment upwards until there is 
a girdle of contact all round between it and the presenting head. 
As soon as this occurs, the hind-waters are shut off from the fore¬ 
waters and the ‘ gener^ intra-uterine pressure ’ is only transmitted 
to the foetal body and such part of the head as is above this girdle 
of contact. The result is that a force equal to the general intra¬ 
uterine pressure acts on the part of the head which is above the 
girdle of contact, and tends to drive it downwards (i/. Fig. 156). 
This force, be it noted, acts uniformly over the basal area of the 
head, and, consequently, does not tend to alter the relation of the 
latter to the body, but solely to drive the head directly down¬ 
wards. When, however, the liquor amnii has in part escaped and 
the uterine wall is in contact with the foetal body, direct uterine 



Fig. 156.—Diagram representing Effect of General Contents 
Pressure after'Rupture of Membranes. 

pressure on the body results, and another force, which from its 
tendency to restore the uterus to its original form is known as 
'form-restitution force,’ comes into play. The circular fibres of 
the uterus contracting strongly, cause, as we know, a diminution 
in the transverse and antero-posterior diameters, and so exert 
a lateral pressure upon the foetus. This pressure tends to 
straighten the foetal body and brings about an actual increase 
in length of about i J inches.* This brings the fundal pole- of 
the foetus into contact with the fundus of the uterus, with the 
result that the contractions of the longitudinal bundles of muscle 
fibre cause a force which acts directly downwards on the fundal 
pole. .The resultant of these two forces—the circular force which 
straightens the foetal bo<W, and the downward force which acts 
on its fundal pole—is a forcd termed 'foetal axis pressure,’ which 
acts directly down the body of the foetus and is transmit^ to the 
head through fhe spinal column (u. Fig. 157). This force, there- 

* Schaeffer, ‘ Obstetric Diagnosis and Treatment,' p. 68, American edition. 
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-fore, does not act uniformly over the base of the head, and con¬ 
sequently is capable of producing a change in the relation 
between the head and the trunk. 

To sum up, the forces which act on the foetus are two in 
number:— 

(1) The general intra-uterine pressure, acting uniformly, at first 
over the entire foetus and subsequently over such part of the foetus 
as is above the girdle of contact of the lower uterine segment. It 
is the most important force, and is present during the whole of 
labour save in the rare cases in which the entire liquor amnii has 
escaped. 

(2) The fornurestitution force, due to the tendency of the 
uterus to return to its normal shape, acting on whatever parts of 
the foetus come into direct contact with the uterine wall after 



Fig. 137.—Diagram representing ' Fcetal-axis Pressure.' 


rupture of the membranes. As soon as this occurs, it results 
in the production of a single force acting downwards along the 
axis of the foetus -foetal axis pressure. 

As soon as the membranes have ruptured, the contractions of 
the uterus drive the foetus downwards into the vagina, and finally 
expel it complete. The remainder of the liquor amnii accom¬ 
panies and follows the birth of the foetus. The various alterations 
in the position and the attitude of the foetus which occur during 
this process are termed the mechanism of labour, and as they 
differ according to the presentation of the foetus, they will be 
discussed in the chapters on the various presentations. 

In addition to these alterations, changes take place in the shape 
of the foetal head as a result of the pressure it undergoes in its 
passage through the pelvis. The& changes are known as the 
moulding of the head, and result in a diminution of those 
diameters which are most compressed with a compensatory 
elongation of those which are not compressed. As has been 
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already shown, the moulding of the head is rendered possible 
by the presence of the sutures and fontanelles. The precise 
nature of the changes which occur differs according to the pre¬ 
sentation, and will be referred to in its proper place. Speaking 
generally, however, it may be said that, as a rule, one parietal 
bone slides under another, the frontal bone slides under the 
parietal bones, and the occipital bone does the same. The carti¬ 
lage between the squamous and temporal portions of the petrous 
bone acts as a hinge, and so allows the former portion to be 
pressed inwards. 

Another change which takes place is the formation of the 
‘caput succedaneum,' the term applied to the sero-sanguineous 
swelling which forms on the unprotected area of the presenting 
part - i.e., the area corresponding to the uterine orifice—in con- 



Fig 138.—Coronal Section throdgh Fietal Head at the Site of the 
Caput Succedaneum. (After Ribemont-Dessaignes.) 


I sequence of the pressure to which the remainder of the body is 
I subjected. The caput succedaneum is a tolerably firm swelling 
of doughy consistency, and which pits upon pressure. It is 
formed by a transudation of lymph from the vessels into the 
tissues of the, scalp, with a little added blood due to minute 
haembrrhages, the. result of the laceration of small vessels 
(t'. Fig. 138). Its size depends upon the duration of labour and 
the strength of the uterine contractiQuo. The site of the caput 
of necessity varies according to the nature of the presentation 
and the position of the foetus, and its exact site also changes 
during labour according as the presenting part flexes, extends, 
and rotates. This will be again referred to. The caput succe¬ 
daneum usually disappears completely in from twenty-four to 
forty-eight hodrs after birth. In cases in which it forms on the 
face, marked temporary disfigurement often results owing to 
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distortion of the features, and may cause the parents considerable 
anxiety. It is, however, only temporary. 

The contractions of the uterus return a short time after the 
birth of the fcetus, and bring about the detachment of the placenta 
and the decidua and their expulsion. The exact nature of the 
mechanism by which these processes are effected cannot be 
regarded as completely ascertained. The most obvious and com¬ 
monly accepted theory is that of Schultze.* He considered that 
the placenta was first detached in consequence of a ‘ slip’ of the 
uterine wall on it, consequent on the shrinkage which occurs in 
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Fig. 159.—Th» Separation of the Placenta; Schultze's Mechanism. 
RP, Retro-placental clot; P, plaxxnta; RR, retraction ring; M, membranes. 

the placental site as the uterus contracts down after the birth of 
the fcetus; that blood escaped from.the uterine vessels into the 
retro-placental space thus formed, completed the detachment, and 
at the same time drove the placenta downwards into the mem¬ 
branes with its fcetal surface lying lowest; and that the ccyitrac- 
tions of the uterus, acting on this haematoma, completed the 
expulsion of the placenta from the upper segment of the uterus 
{v. ■ P'igs. 159, ito). Matthews Duncan,f on the other hand 

* ' NachgeburtslSsung,’ Dtutieht Med. Woehen., 1880, Nos, 51, 52, 
t Edinburgh Obstet. Trans., vol. ii., 331. 
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considered that the placenta, after its detachment, was expelled 
from the uterus with its lower, border first, and that it passed 
through the retraction ring as a button passes through a button¬ 
hole (v. Figs. 161, 162). The Edinburgh School, in the persons 
of Hart and Barbour, brings forward two theories, as to the 
cause of placental separation and expulsion, which differ from 
the foregoing. Barbourconsiders that he has proved that 
the placental site can be reduced to a space of 4^ by 4 inches 
without causing detachment of the placenta. He also considers 
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RP, Retro-placental clot; P, placenta; RR, retraction ring; M, membranes. 
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that if the uterus contracts firmly down upon the placenta it will 
tend to expel the latter, and that dunrig this process separation 
will naturally occur. Accordingly, he attributes the separation 
of the^ placenta to the diminution of the placental site to an area 
of less than 4 by 4J inches, plus the action of the Uterus, as a 
whole, on the placental mass. Hart, on the other hand, while 
agreeing that the main cause of the separation of the placenta is 
to be found in«disproportion between its area and the area of the 

• Edin. Mid, Jount,, p. 301, October, 1893. 
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placental site, considers that the cause of the disproportion is, not 
the placental site becoming smaller than the placental area, but its 
becoming larger than the latter. His reasons for this belief are 
as follows:—So long as the placenta has either or both its blood- 
supplies from the maternal or foetal vessels intact, it can diminish 
or increase in size pari passu with the portion of uterine wall to 
which it is attached. When, however, the supply from both 
foetus and mother is cut off, the placenta can diminish pari passu 
with the uterine wall, but cannot again expand as the wall 
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Fig. i6i.—The Separation of the Placenta: Matthews Duncan's 
Mechanism. 

P, Placenta; RR, retraction ring; C, biood-clot; M, membranes. 

relaxes. Consequently, separation occurs during the relaxations 
of the uterus, which occur after the foetal circulation has ceased 
owing to the ligation of the cord or other cause, and after the 
maternal supply has been cut off by the retraction of the uterus. 

To us, Schultze’s theory appears the most obvious and the most 
natural, save in cases in which the placenta extends almost or 
quite into the lower uterine segment. In such cases, a 
hsematoma does not in all probability form, or if it does the 
accumulated blood escapes before it is sufficidht in amount 
to influence the attachments or position of the placenta, and 
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;he placenta is probably wholly detached by a slip of the uterine 
wall upon it. It is probable that, in these cases, Matthews 
Duncan’s mechanism of expulsion occurs. 

The following figures (Pinard and Lepage*), the result of 
7,682 normal confinements, show the very much greater fre- 
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Fig. 163.—The Expulsion of the Placenta from the Uterus; 
Matthews Duncan's Mechanism. 


P, Placenta; RR, retraction ring; M, membranes. 


quency with which the placenta is expelled with its foetal surface 
presenting;— 

The foetal surface presented in 6,306 cases, or 8079 per cent. 

The edge presented in - - - 1,077 cases, or 13*4 per cent. 

The uterine surface presented in - 399 cases, or 5 (16 per cent. 

When the placenta has been expelled from the upper uterine 
segment it lies in the lower segment, fiom which it is, as a rule, 
expelled artificially. If its expulsion is left to the natural efforts, 
it takes place sometimes within a comparatively short time as a 
result of strong bearing-down efforts on the part of the patient, 
united with &e contractions of the vaginal muscles. More 
frequently, however, the process is much more prolonged, and 
is only completed after several hours. The apparent Mlure of 

* Ribemont-Dess^gnes and Lepage, ' Precis d’Obst6trique,' vol. i., p. 304. 
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nature to effect the expulsion of the placenta from the vagina U. 
mainly the result of the artificial surroundings and position of the 
patient. In savage races, even at the present time, wljere the 
mother is confined more ferorum, the placenta is usually expelled 
by the natural efforts, and most commonly by an effort in the 
squatting position, as in defsecation. In civilized races, on the 
o^her hand, the acquired necessity for remaining in the recumbent 
position prevents the exertion of a sufficient degree of force, and 
consequently artificial aid is required. 
q The Effects of the Uterine Oontractions on the Maternal System. 
—During a contraction of the uteruS^^ihe heart-rate of the mother 
is progressively increased as the contraction rises to its acme, 
when it attaiaa. a-rate. of twelve-or-more beats-per minute 
fWinckel) in excess of its previous rate. This again gradually 
falls as the contraction passes off, until the former rate is rep;ained 
in the interval between the contractions. This contrasts with the 
effect of the contractions upon the foetal heart-rate. In the latter, 
the F^ta-graduaUy falls, un^ it reaches a minimum at the acme of 
t he con bactioUt-and then again increases as the contraction 
passes off. The slowing which occurs during a-pain may be 
as much as ip or 12 beats in ten seconds, or at the rate of from 
60 to 72 per minute (Kehrer and Ziegenspeck*). That is to 
say, during a contraction the foetal heart-rate falls from an 
average rate of 140 per minute to an average ot from 80 tg 
68. ' This slowing is somewhat more marked towards the end of 
the first stage and in the second stage. It is usually explained 
as due to one of the following causes:— 

(1) Incfg^ed pressure on the surface ot the foetus, causing 
increased peripheral resistance in the bloodvessels and slowing 
of the heart, in accordance with the observation made by Marey 
that the frequency of the heart is in inverse proportion to the 
peripheral resistance. 

(2) Compression of the foetal head, causing irritation of the 
vagus. This would account for the fkct that the diminution in 
rate at the acme of the contraction is more marked in the second 
stage than in the first stage. 

' (3) Interference with the placental circulation, and a cor¬ 
responding degree of asphyxia. 

-^The respiratory rate of the mother is somewhat more frequent 
dufing labour than it is during pregnancy (20-7 per minilte in 
labour to 187 in pregnancy—Winckel), and falls during a con¬ 
traction to an extent equal to a difference in rate of about 6-8 per 
minute (Winckel). In some cases, a more marked increase 
occurs during labour, c The maternal temperature is said*to rise 
during a contraction from 0-36 to 0-^3 of a degree Fahrenheit. 

* Kehrer, ' Vergleich. Phys. der Geburt. des Menschen and der Saugethiere,' 
S. 41. Ziegenspeck, ‘Einflass der Wehe aaf die Herzthatigkeit des Kindes,' 
I. D., Jena, 1885. 



CHAPTER II 


THE STAGES AND FEOGNOSIS OF LAfiOUE 

The Duration of Labour—The Stages of Labour; The Premonitory Stage, 
Phenomena; Diagnosis; The First Stage, Duration, Phenomena, 
Clinical Events,'Diagnosis; The Second Stage, Duration, Phenomena, 
Clinical Events, Diagnosis^he Third Stage, Duration, Phenonmna, 
Clinical Events, Diagnosis^he Symptoms of Prolonged Labour'^he 
Prognosis of Labour; The Statistics of the Rotunda Hospital and of 
the Registrars-General for England and Ireland. 

In this chapter, we propose to discuss the phenomena of the 
stages of labour from a more clinical standpoint than that which 
was adopted in the previous chapter. A few repetitions may 
Qccur in its course, but these will only be made where they are 
calculated to assist the student. 

Duration,—The duration of labour varies very greatly in 
different women, and depends to a considerable extent upon 
the lie, presentation, and size of the foetus, the capacity of the 
genital passages, and the strength of the uterine contractions. If 
the foetus is of normal size and presents by the vertex, if the 
pelvis and genital passages are of their normal capacity, and 
if the uterine contractions are of their normal strength, the 
average duration of labour is in primiparae from twelve to fourteen 
hours, in multiparse from six to eight hours. The following 
figures show more accurately the relative duration of labour in 
primiparse and multiparae under normal circumstances.* The 
figures relating to primiparre are based on the results of 3,403 
cases, those relating to multiparse on 4,130 cases 


9 ——_ 

Duration of Labour. 

1 Primiparae (3,403 Cases). 

Multipart (4,130 Cases). 

I'^ss than 6 hours 

From e*to is hours - 

•> 12 to 18 „ - 

„ 18 to 24 . 

More than 24 ,, . 

_^ 0 

■ 1 15 per cent, 

- 40 .. 

■ ' 29 1. 

- i "9 

■ j 7 .. 

42 per cent 

40 

II 

5 »* 

2 


* Pinard and Lepage at the Cliniliue Baudelocque, 1891,1895. 
28s 
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THE STAGES OF LABOUR 

The process of labour is divided into three stages;—The first 
stage, or stage of dilatation; the second stage, or stage of 
expulsion; and the third stage, or the placental stage. In 
addition to these three stages, it is convenient to recognise an 
additional stage—the premonitory stage—inasmuch as labour is 
ushered in by a definite train of symptoms and physical signs. 

^ The Premonitory Stage. 

The premonitory stage is most irregular, both in the time of its 
onset and in the degree to which its symptoms occur. As a rule, 
the latter first show themselves a day or two before labour, 
properly so called, commences. In primiparae the symptoms are 
well marked, in multiparae they may be, slight or altogether 
absent. • _ 

PhejKt/nena .—The principal phenomena of the premonitory stage 
are as follows:— 

(ij T^jP^Cunenca-of False P^ns.—The commonest pheno- 
meBOT of commencing labour is the occurrence of irregular pains 
which have no definite seat, but are felt generally over the 
abdomen. These pains, which may be considered as inter¬ 
mediaries between the painless contractions of pregnancy and 
true labour pains, are known as false pains, or dolores presagientes. 
They occur at widely separated intervals, and are distinguished 
from true labour pains by their irregularity, and by the fact 
that they are not referred to the back. 

(2) Partial Dilatation of the Cervical Canal, and Increased 
Softening of the Cervix.'—Tffe changes which occur in the 
cervix during this stage differ in primiparae and multiparae. In 
primipairae, there is, as a rule, no dilatation of either the internal 
or the external os until labour has actually commenced, aind the 
changes characteristic of this stage are limited to increased 
softening, due to hyperaemia of the cervical tissues. In multi- 
parSe, on the other haind, the external os usually commences to 
dilate some days before the onset of labour, so that the finger 
may be paissed a short way into the cervical canal. In both 
priniiparae and multiparae, the operculum or plug of mucus 
which fills the cervical canal is expelled. 

(3) The Onset of the ‘Show.’—The show is the term applied to 
a bloocf-stairieJ mucous'Sisclharge which escapes from the cervix 
during the premonitory stage. It is composed mainly of cervical 
mucus, with the addition of a small amount of blood—the result 
of commencing detachment of the membranes in the neighbour¬ 
hood of the internal os. 

(4) Swelling of the Vulva.—A slight degree of swelling of the 
vulva very constantly occurs. It is due to the increaised obstruc¬ 
tion offered to the return of blood owing to the pressure exerted 
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upon the veins by the descending head, and also to hyperaemia of 
tlie vessels. 

To this list the falling of the fundus of the uterus to a lower 
level in the abdomen and the fixation of the fcetal' head are very 
frequently added. At the end of the thirty-sixth week, the fundus 
has reached the level of the ensiform cartilage, while at the 
commencement of labour it is found to be midway between the 
ensiform cartilage and the umbilicus. As, however, this change 
gradually occurs during the last three weeks of pregnancy, it can 
hardly be considered as one of the premonitory symptoms of 
labour. The fixation of the foetal head is equally foreign to this 
stage. In primiparae the head is, as a rule, fixed in the pelvis 
during the last few weeks of pregnancy, while in multiparse it 
is free above the brim until labour has actually commenced. 
Consequently, in neither case can it be regarded as a premonitory 
symptom. 

Diagnosis .—It is by no means easy to determine whether the 
patient has reached the premonitory stage of labour or not, and 
the question can only be answered by carefully looking for the 
various sympt&ms and physical signs which haVe been described. 
The occurrence of irregular pains is, however, sometimes decep¬ 
tive, as they may be due to flatulence or other similar causes. 


2 The. First Stage. 

The first stage, or the stage of dilatation, commences with the 
onset of true uterine contractions and the accompanying dilatation 
of the internal os, and ends with the full dilatation of the os and 
the rupture of the membranes. It is the longest of the three 
stages of labour, and occupies on an average in primiparae from 
eleven to twelve hours, and in multiparae from five to seven 
hours. 

Phenomena. — The principal phenomena of this stage are as 
follows: — 

(i) Tha Occurtence- of Uterine Contractions.—The occurrence 
of the true uterine contractions of labour is one of the principal 
phenomena of the first stage. They differ from the contractions 
which have previously occurred in that they are pain-causing 
contractions that they are rhythmical, and that the pain they 
cause is referred principally to the back. 

{2) The Taking-up and Dilatation.of the Cervix.—As a result of 
the occurrence of contractions, the taking-up of the cervical canal 
commeilces. This process has been already fully described, and 
need not be again referred to. As soon as it is complete, the 
uterine orifice dilates to the size necessary for the passage of the 
fetus. 

(3) The Rupture of the Membranes.—As soon as the uterine 
orifice is completely dilated, the membranes rupture as a result 
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bf the loss of the support which they previously received from 
the cervical walls. 

(4) J[he.i^x^|!tipn of the Head.—If the head is not already fixed 
in the pelvis—as is the rule in primiparae, it fixes shortly after 
the commencement of uterine contractions. 

Clinical Events .—At the commencement of labour, the patient 
may pursue her ordinary occupations, save when a pain occurs. 
The latter at first are felt at intervals of half an hour or more, but 
as the stage advances they become more frequent, until towards 
the end they occur every two or three minutes. The pain 
experienced by the patient is referred to the region of the sacrum. 
It is usually of a dull aching character, and may be so severe as 
to cause her to cry out. The pulse and temperature are, as 
a rule, unaffected, save for a slight increase in frequency in the 
former during a contraction. Gastric disturbances associated 
with vomiting are of common occurrence, particularly towards 
the end of the stage. 

Diagnosis .—It is an easy matter to determine the onset of 
labour in the case of a patient in whom contractions are occurring 
forcibly and regularly. It is, however, a most difficult matter to 
be certain whether labour has commenced or not when we see a 
patient a little before or a little after the commencement of the 
sta^e, as all the symptoms of the premonitory stage are present 
during the first stage save the false pains, which, together with 
the painless contractions of the uterus, disappear, and are replaced 
by painful contractions. The latter can be recognised by laying 
the hand flat on the abdomen, and determining the fact that the 
occurrence of pain is preceded and accompanied by an easily 
perceptible hardening of the uterus. They are a sure sign that 
labour has commenced. - Further, if the foetal head, which a 
previous examination showed to be above the pelvic brim, is now 
found to be fixed, we know labour has commenced. ' The most 
reliable sign furnished by vaginal examination—indeed, perhap.s 
the earliest sign of the onset of labour—consists in the com¬ 
mencing dilatation of the internal os. This is ascertained by 
passing the finger into the cervical canal, when the presenting 
part, or the membranes, will be felt instead of the ring of cervical 
tissue which formerly barred the further progress of the finger, 
and at the same time it will be noted that an actual shortening of 
the cervix has taken place, v If, during a contraction, there is a 
further dilatation of the internal os, as shown by the fact that 
the membranes bulge through it to an increasing extent, we have 
a definite sign that labour has started. 

The Second Stage. 

The second stage, or stage of expulsion, comn^ences with the 
full dilatation of the os and the rupture of the membranes, and. 
ends with the expulsion of the child. Its average duration is 
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from one to two hoars in primiparae, and from ten to fifteen 
minutes in multiparse. It varies considerably in individual'cases,- 
as is shown by the following table, which has been compiled 
from the results ascertained in the case of 3,428 primiparae and 
4,099 multiparae.’^ In every case the maternal passaiges were 
normal, and the child was delivered alive. 


Duration of Second Stage. 

Primiparae (3,428 Cases). 

Multipart (4,099 Cases). 

I.ess than 15 minutes 

22 per cent. 

6g per cmnt. 

Prom 15 to 30 ,, 

21 M 

17 .. 

,, 30 to 60 ,, 

26 „ 

9 „ 

,, 60 to 120 

ai 

4 

Alrave 120 minutes - 

10 M 

I M 


It is usually considered that in the case of elderly or very 
young primiparsg the process of labour is considerably longer 
than in the case of primiparae between twenty and thirty. That 
this was so was denied so long ago as the time of Madame 
Lachapelle,t and her statements have been recently supported by 
the statistics which have been personally collected by Dube,t 
who gives the following averages :— 


Primiparm below 

Total duration of labour • 

■ 13 hours 5 mills. 

20 (378 cases) - 

„ ,, second stage ■ 

- I hour 15 „ 

rrimipars be- 

Total duration of labour - 

- 13 hours 28 mins. 

tween 20 and 

30 (378 cases) - 

„ ,, second stage - 

O' 

0 

Primiparae over 

Total duration of labour - 

• 13 hours 19 mins. 

30 (378 cases) - 

„ „ second stage - 

I hour 10 „ 


These* figures differ so considerably from what we conceive to 
be the general opinion held on this question that they aire worthy 
of attention. 

Phenomena .—The chief phenomena of the second stage are the 
continuance of involuntary contraction and retraction of the 
uterine mumble, with the addition of the voluntary contractions of 
the accessory muscles of labour, and the consequent expulsion of 
the foetus. 

• * Pinard and Lepage, 

t ‘ Pratique des Accouchements,' mimoire i., p. 59. 
t Ribemont-Desaaignes and Lepage, ' Precis a'Ot»t6trique,‘ p. 344. 
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Clinical Events .—The nature of the uterine contractions' re¬ 
mains unchanged, save that they become more violent Imd.last 
for a longer time. The interval between them is also lessened, 
They vary in length from thirty to sixty seconds, and occur 
every five to seven minutes up to the actual time of expulsion, 
when they follow one another almost without a break. The 
voluntary contractions of the abdominal muscles impart to the 
second stage pains their expulsive character. As each contrac¬ 
tion commences, the patient fixes her diaphragm by closing the 
glottis after a deep inspiration, and, contracting her abdominal 
muscles to the utmost, brings all the force she can to bear upon 
the uterus and its contents. The reason that these voluntary 
expulsive efforts do not occur during the first stage is obvious. 
At that time, the undilated cervix offers a bar to the advance of 
the uterine contents, and hence the effect of the contraction of 
the abdominal muscles is merely to drive the entire uterus down¬ 
wards into the pelvis without in any way furthering the expulsion 
of the ovum. In thd second stage, the cervical obstruction is 
removed, and the compression of the uterus by the voluntary 
contractions of the abdominal muscles materially assists in 
hastening the expulsion of the foetus. Expulsion commences as 
soon as the membranes rupture, provided that event corresponds 
with the period of full dilatation of the uterine orifice. The pre¬ 
senting part is driven downwards through the vagina until il 
reaches the perinacum, where there is usually a little delay. As 
each fresh contraction occurs, the presenting part advances a 
little, and can be seen at the vulva separating the labia; and as 
the contraction passes off it again recedes into the vagina. 
Finally, it descends so far that it becomes gripped by the levator 
ani muscle, in consequence it does not recede, and then, in all 
probability, the next contraction will cause its expulsion. As 
the presenting part is passing over the perinsum, the pain caused 
is so severe that the patient is compelled to cry out. This act is 
of considerable practical importance, as by the opening of the 
glottis the voluntary bearing-down efforts are checked, the expul¬ 
sion of the foetus is slowed, and so a longer time is given to the 
perinaeum to dilate. 

The symptoms of the second stage are more marked than are 
those of the first, owing to the increased strength of the uterine 
contractions, and to the fact that the passage of the foetus through 
the vagina increases the patient’s suffering. The frequency of 
the pulse-rate and of respiration are slightly increased during a 
contraction, but are otherwise unaffected, and profuse sweating 
may occur. As the presenting part presses more and more upon 
the rectum the patient experiences a strong desire to go to stool, 
although there is usually nothing in the bowel to qvacuate. 

Dia^osis. —The diagnosis of the onset of the second stage can 
be made by noting the change in the character of the pains, and 
by ascertaining from the patient herself or her attendants whether 
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the membranes have ruptured or not. 3 If a vaginal examination 
is made, the condition of the cervical canal can be determined. 
The rate of advance of the presenting part through the pelvis can 
be best ascertained by abdominal palpation. 


^ The Third Stage. 

The third stage, or placental stage, commences as soon as the 
fiL'tus has been expelled, and ends with the delivery of the 
placenta and membranes. It is difficult to estimate its average 
duration, as the latter depends entirely upon the manner in 
which the stage is conducted. If the expulsion is left to the 
natural efforts, the average duration is said to be from one to 
three hours; but this estimate is probably too little.* If, how¬ 
ever, the usual method is adopted of waiting until the placenta 
has been detached and expelled from the uterus by the uterine 
contractions, and of then expressing it by the Dublin method, the 
average duration of the stage is from ten to fifteen minutes. 

Phenomena .—The principal phenomena of the third stage are 
the continuance of intermittent contractions and of permanent 
retraction of the uterine muscle, the detachment of the placenta, 
and the expulsion of the latter, first, from the contractile upper 
segment of the uterus into the lower segment or into the vagina, 
and then from the latter segment externally. 

Clinical Events. —Clinically, it is most convenient to consider 
the third stage as composed of t wo pe riods, in accordance with 
the periods of placental expulsion to'^Ich we have just referred. 
In the first period, the placenta is detached, and is expelled below 
the retraction ring ; in the second period, it is driven outside the 
genital passages. We shall see the importance of recognising 
these periods when we discuss the treatment of the third stage, 
as during the first period the expulsion of the placenta is left to, 
the natural efforts, while during the second period its expulsion 
IS hastened by active assistance. 

Immediately after delivery the patient experiences a marked 
sense of relief, due to the almost complete cessation of pain. 

?. following table shows the results of 100 cases of labour in which the 
uelivery of the placenta was left to nature (Kabierske, Centralblatt jiir Gyiiakol,, 


^^umber of Cases. 

Duration. 

Number of Cases. 

Duration. 

"t 

24 

30 mins. 

5 

5 hours 

20 

I hour 

3 

■ 6 

25 

2 hours 

2 

8 

II 

3 .. 

I 

12 „ 

9 

4 .. 
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' Her temperature may be slightly higher than duimg labour, 
while the pulse-rate is usually somewhat less than it was at the 
end of the second stage. The subsequent condition of the patient 
entirely depends on the amount of blood which is lost. In some 
cases t^re may be a slight increase in the pulse-rate and a fal in the 
temperature of one or two degrees, owing to the amount of blood 



Fig 163_Profile of the Abdomen during the Third Stage. 

The placenta is still in the uterus. (After Va-nier.) 


lost and to the chilling of the patient which may occur during 
the’delivery of the after-birth and the necessary cleansing of the 
parts. The pain caused by the uterine contractions during this 

stage is not, as a rule, very severe. . , , .u . r. 

Diaefiosis.—The descent of the placenta below the contraction 
ring_ i,e., the commencement of the second period of the third 



■Fio. 164. —Profile of the Abdomen during the Third Stage. 

The Dlacenta has left the uterus and is lying in the lower uterine segment, 
^ote the forward bulging of the abdominal 

to the situation of the placenta, and the increased height of the uterus in 
the abdomen. (After Varnier.) 


Stage—can be recognised by certmn changes which take place. 

These are as follows:— ■ . , ^ 1 .v, 

fil The Funis Lengthens.—As the placenta leavK the uterus 
and comes to Ue in the vagina the cord simultaneoply descends, 
and consequently the extravaginal portion increases in length. 
This increase in length will be readily recognised if^ when tying 
the cord, the Ugature which is placed next the mother is tied 
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close to the vulva .as possible. It thus forms an indicator on the 
cord, and enables any elongation of the extravaginal portion to 
lie readily detected. In order to guard against the error which 
niiffht result from the expulsion of a loop which had been pre- 
\ io")sly coiled up in the vagina, it is well, before tying the ligature, 
to draw gently on the cord, in order that any such loop may be 
straightened out 

(2) The Fundus of the Uterus Rises upwards to the Umbilicus. 
—After the expulsion of the foetus the body of the uterus sinks 
downwards into the thinned-out lower uterine segment and the 
vagina under the pressure of the abdominal contents and the 
controlling hand of the obstetrician. As the placenta is expelled 
from above the contraction ring, it comes to lie in the lower 
segment, and pushes the upper segment upwards put of the 
pelvis. As a result the fundus, which at first lay only slightly 
above the pubis, rises until it reaches almost the level of the 
umbilicus. 

(3) The Mobility of the Uterus is Increased.—This change 
also depends upon the alteration in the position of the body of 
the uterus. When the latter lay in the pelvic cavity, and still 
enclosed the placenta, it was more or less supported all round by 
the brim of the pelvis, and consequently could not be readily 
moved from side to side. As it rises out of the pelvis this support 
is lost, and consequently it becomes more mobile. 

'■ (4) The Abdominal Wall bulges Forwards above the Pubis.— 
This change is not, as a rule, as well marked as are the others 
we have mentioned. It occurs in some cases, and is due to the 
fact that the placenta lying in the lower uterine segment pushes 
forward the structures lying in front of it, and so causes a 
prominence above the pubis resembling a full bladder, for which 
it can easily be mistaken. 

The Symptoms of Unduly Prolonged Labour. —It is a matter 
of extreme practical importance to recognise the symptoms which 
show that the patient has been in labour as long as, or longer than, 
is safe. ' The first and most constant symptom is acceleration of 
the pulse-rate. This gradually rises from a rate of 70 to 80 beats 
per minute to one of 120 to 160. Occasionally, a patient may 
have a rapid pulse from the commencement of labour, and in 
such cases due allowance must be made for this.? Another sym- 
tom which very commonly accompanies a rise in pulse-rate is 
plcvation of the temperature. This, however, is by no means an 
mvanable accompaniment, and in all probability does not directly 
oepend upon the long continuance of labour. It is more likely 
to lie due to the decomposition of lochia and blood in the vagina, 
■intl so to be the symptoms of a slight sapraemic infection. Indeed, 
't IS probable that, but for such an infection, the temperature 
would fall in'cases of undue prolongation of labour in conse¬ 
quence of the gradual diminution of the strength of the patient. 
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<3 The appearance of the patient is also altered. Her foce assumes 
a haggard aspect, is drawn and anxious, and expressive of the 
degree of suffering which she has gone through. Her skin 
becomes dry and hot, or at a later stage may be covered by a 
cold perspiration. The lips are dry, and sordes accumulate about 
them, while the tongue is also dry and brown. 
f/The remainder of the symptoms are the result of the changes 
which are taking place in the uterus as a result of the lon^ continu- 
ance of contractions. '’The character of the contractions is altered. 
In some cases, they temporarily cease, and return, perhaps, again 
in a short time, or they may die away altogether, when a con¬ 
dition of missed labour results. In other cases, they become more 
violent and painful, and after a time lose their intermittent char¬ 
acter altogether and become continuous or tonic. In such cases 
the abdomen becomes tense and tender, and it is difficult or im¬ 
possible to feel the foetal parts.r-^The muscle fibre of the round 
ligaments shares in this tonic contraction, and the ligaments stand 
out on the surface of the uterus as tense cords, one or both of 
which can be readily palpated. ^The most important change in 
the uterus is, however, that brought about by the retraction of 
the muscle fibres. In consequence of this, as has been already 
explained, the walls of the upper segment of the uterus grow 
thicker and the cavity becomes smaller the longer labour lasts, 
while the walls of the lower segment become thinner and its 
cavity larger. The junction between the two segments—the 
retraction ring—in consequence occupies a progressively higher 
level in the abdomen, d Another result of retraction shows itself 
in the shortening of the longitudinal bands which run down into 
the cervix, and which, by drawing up the cervix, cause ballooning 
of the vault of the vagina. This change can, of course, only be 
noticed in cases in which the presenting part is still above the 
brim. 

In addition to recognising the symptoms which show that the 
mother has been too long in labour, it is also a matter of im¬ 
portance to recognise the symptoms which show that the foetus 
is suffering from the undue prolongation of labour. / As in the 
case of the mother, the earliest and most important sign of such 
a state of affairs is furnished by the rate of the heart. If the 
foetal heart-rate commences to rise progressively in the intervals 
between the contractions of the uterus, or, op the other hapd, to 
gradually fall, we have a certain sign that labour has lasted too 
long. Alterations in rate between 120 and 160 are of common 
occurrence, and are not important; but, once either of these 
limits is past, it shows that the foetus is in distress.’ Another sign 
is furnished by the coming away of meconium, unmixed with 
liquor amnii, in a head presentation,. The foetus, when in distress, 
as a rule passes meconium. If this comes away well mixed with 
the liquor amnii at the time of the rupture of the membranes, 
it shows that the foetus was in distress some time previously, and 
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if the fcetal heart is at the time beating at a normal rate, that 
the cause of the distress has been removed. If, however, the. 
meconium comes away during the second stage unmixed with 
liquor amnii, and, apparently, quite recently passed, it shows that 
the foetus is in immediate distress. An exception to this must be 
made in the case of a pelvic presentation, when the coming away 
of meconium is of no importance, as it is the invariable result 
of pressure over the abdomen of the foetus, associated with an 
absence of pressure over the'anus. 5 A third sign is furnished by 
tumultuous movements of the foetus—a fact of which the patient 
will inform us, and which we can verify ourselves by placing 
the hand on the abdomen. 


/!/ THE PROGNOSIS OF LABOUR 

It cannot be too strongly insisted upon that, in normal labour, 
the rate of mortality for both mother and child should be nil. 
Labour is a physiological process, and, as such, has no more 
an inherent rate of mortality than has any other physiological 
process. To what, then, is the definite mortality rate which 
undoubtedly exists in childbed due ? In other words, why does 
the mother or fcetus ever die during childbirth ? The causes of 
maternal death may be grouped under three headsPurely 
obstetrical causes; pre-existing disease of the mother; and 
accidental causes. 

Group L Purely Obstetrical Causes of Death.—Labour can only 
be regarded as a physiological process so long as it occurs in a 
physiological* manner. Once any deviation occurs from such a 
manner, then it becomes a pathological process, at least so far as 
that deviation is concerned. It is hard to define what exactly 
constitutes a physiological labour; but, at any rate, it is safe to 
say that any factor which interferes with the mechanical process 
of labour, or which tends to alter the course which labour 
normally follows, produces a pathological labour to a greater or 
less degree, and so tends to a similar degree to cause mortality. 
Thus, mal-presentations of the foetus, rigidities or obstructions in 
the genital passages, detachments of the placenta prior to the 
expulsion of the foetus, abnormalities in the foetus or in the other 
constituents of the ovum, and such other causes as directly tend 
to make labour more difficult, may all be considered to be purely 
obstetrical causes of maternal and foetal mortality. 

(heap II. Pre-existing Disease of the Mother.—In all cases in 
which the mother suffers from any disease of sufficient intensity to 
tbe influenced by constitutional changes, labour will be attended 
by a rate of mortality. There is nothing strange in this. The 
act of emptying the rectum' or bladder is a physiological process, 
and is unattqpded ^ mortality under normal circumstances, but 
if an individual suffers from cardiac disease, aneurysm, or such- 
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like pathological condition, the mere natural straining necessary 
to perform the act of defaecation or micturition may be the causa 
causans which completes the breakdown of the heart or the rupture 
of the aneurysm. It is not, then, to be wondered at that a process 
involving so severe a strain on the system as does parturition 
should be attended with a high rate of mortality in all cases in 
which it is associated with serious organic disease of the mother. 

- Group ni. Accidental Causes.—Under the heading accidental 
causes, we include all causes of mortality to which the process of 
parturition renders the mother liable, but whose occurrence might 
have been avoided. The principal example of such causes is 
septic infection. The process of labour renders a parturient 
woman especially liable to septic infection; but, if due precautions 
are taken, septic infection in the case of previously healthy women 
should not occur, and hence there should be no mortality from 
it. •! t is a distinctly preventable accident of parturition. 

In consequence of the existence of these various causes of 
mortality during labour, it is impossible to expect that a long 
series of labours will be unattended by mortality, but, it should 
be clearly fixed upon the mind of the obstetrician that, in the 
absence of any of these causes—that is, in the vast proportion of 
all cases—there should be no mortality. It is possible to go 
even further than this. At the present day, the science or art of 
midwifery—whichever it may be termed—has reached so high 
a pitch of excellence that the obstetrician, who has attained a 
proper knowledge of his subject, should be able to look forward 
with confidence to the successful termination of almost every 
case of purely obstetrical complication. Moreover, modern know¬ 
ledge of the causes and prevention of sepsis enable^im, if he is 
careful, to almost eliminate all mprtality from septic infection. 
Consequently, the mortality of labour should be entirely 
attributable to those cases in which we are, at present, power¬ 
less to avert the effects of labour on an already broken-down 
maternal organism. > 

It will be readily understood that there is a difficulty in esti¬ 
mating what may be considered to be a not undue rate of 
mortality in all labour cases taken together. It is easy to give 
the rate of mortality in a particular hospital, or in the practice of a 
particular obstetrician, but it is difficult to estimate, even approxi¬ 
mately, what would have been the mortality of the same patients 
if they had been confined under more or less favourable circum¬ 
stances. One thing is, we fear, rendered very obvious by statistics, 
namely, that the rate of mortality of childbirth has not yet 
reached the irreducible minimum, but that numerous lives arc 
yearly sacrificed which might have been saved. It may be of* 
some assistance to those who wish to investigate this important 
subject further if we lay before them'three sets of statistics :— 

(i) The mortality which occurred during the test ten years 
(1894-1903) in the wards of the Rotunda Hospital. 
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(2) The mortality which occurred during the last seven years 
(1897-1903) in the Extern Department of the Rotunda Hospital. 

(3) The mortality which occurred during the last ten years 
(1894-1903) in England and Ireland, as gathered from the respec¬ 
tive returns of the Registrars-General. 

In the case of the Rotunda statistics, we have classified the 
deaths according to the three groups of causes to which we 
have already referred; but in dealing with the returns of the 
■Registrars-General it was impossible to follow the same pro- 
:edure. For the purposes of comparison, however, the figures in 
iiroups I. and II. in the Rotunda statistics may be taken as com¬ 
parable with the figures in the group of deaths from non-septic 
pauses in the returns of the Registrars-General. Also as 
Group III. in the Rotunda statistics is almost entirely composed 
of deaths from septic causes, it is comparable with the group of 
deaths from septic causes in the official returns. In certain cases, 
the allocation of cases has to be somewhat arbitrary. For in¬ 
stance, there is a difficulty in deciding whether a death from 
eclampsia should be placed in Group I. or Group II., as, although 
it is essentially an obstetrical complication, it is almost invariably 
associated with pre-existing disease. The same remark applies 
to hyperemesis, and accidental haemorrhage. We have allocated 
deaths from eclampsia and hyperemesis to Group II., and deaths 
from accidental haemorrhage and pulmonary embolus to Group I. 
The following table contrasts the statistics of the Intern and 
Extern Departments of the Rotunda Hospital:— 


Intern Department. 


Kxtebn Department. 


Total 





Total 





Number of 


Deaths. 


Number of 


Deaths. 


Labours. 





Labours. 






Groups. 

Total. 


f 

1 roups. 

Total, 


I. 

II. 

III. 



1. 

II. 

III. 



— 


— 



_ 


— 

. ... 

I 5!205 


27 

14 

56 

14,818 

23 

8 

7 

38 

1 ‘crcentage 
deaths. 

o'ogS 

Oil 

0*092 

036 

Percentage 
of deaths. 

013 

005 

004 

0'25 


filiese figures are very much what one would expect. We 
''•'6 that, as is natural, the death-rate from, purely obstetrical 
.pauses is less in the Intern than in the Extern Department. It 
>s impossible that the woman who sends for medical advice and 
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issistance at the last moment, and on whom any necessary 
sperations have to be perform^ under the most unfavourable 
circumstances, can be as favourably situated as the woman who 
enters the wards of the hospital. We next see that the death- 
rate from pre-existing disease is considerably higher in the Intern 
than in the Extern Department. This is also natural, as patients 
who are seriously ill prior to delivery frequently desire to be 
confined in the hospital, and, consequently, the number of labours 
terminating what may be called pathological pregnancies is 
very much greater than in the Extern Department. The relation 
between the deaths in Group III. is not so easy to explain. 
It may be assumed that these figures are entirely made up by 
deaths from sepsis in some form, and why the death-rate should 
be higher in the Intern than in the Extern Department is not 
quite obvious. It is most probable that the figures do not 
repiresent the true proportion. The figures of the Intern Depart¬ 
ment are carefully kept and are correct, but it is obviously 
impossible to keep the figures relating to the Extern Department 
with the same completeness. Consequently, it is probable that 
the percentage of deaths in the Extern Department from septic 
infection is higher than the figures show. 

In the next table, the combined statistics of the Intern and 
Extern Departments of the Rotunda Hospital are contrasted with 
the general statistics of the country at large;— 


Rutunda Hospital; Combined 
INTEBN AMD ExTEBN OePAKTHENTS. 

- » 

ENGLAlfD AND IRELAND; RETURNS 
OK Registrars-Genekal. 

Total 
Number of 
labours. 

Deaths. 

Total 

Numkr of 
labours. 

Deaths. 

30.023 

Groups. 

Total. 


Groups. 

ToUl. 

I. and II. 

III. 

Non- 

septlc 

Causes. 

Sept!c 

Causes. 

30,877 

73 

21 

94 

10,290,289 

28,646 

22,231 

Percentage. 
of deaths. 

0204 

o'o66 

0*27 

Percentage 
of deaths. 

0-278 

0-2i6 

0494 

- i - 


A comparison of the combine^ statistics of the Intern and 
Extern Departments of the Rotunda Hospital with those of the 
country at large is most instructive. In the first place, it shows 
that the deaths from strictly obstetrical causes and from pre- 
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existing disease are even less in hospital practice than amongst 
outside cases, although it is hiir to assume that the number of ab¬ 
normal and complicated labours is considerably greater in hospital 
practice. In the second place, it shows that, whereas the death- 
rate from septic infection in hospital practice was 6 per 10,000 
labours, the rate throughout the country was 21 per 10,000 
labours, or more than three times as many. This, too, in spite 
of the fact that almost half the cases included in the Rotunda 
statistics were confined in the hovels of the poor under the most 
unfavourable circumstances; and that amongst the other half— 
i.e., those confined in the hospital—it is but natural to expect a 
greater number of cases who were unduly prone to septic infection. 

It is no easier to obtain a definite idea of what may be 
considered to be an average rate of mortality amongst infiints 
than it is amongst mothers. The following table of statistics of 
the Clinique Baudelocque shows the mortality amongst infants 
delivered spontaneously or by the aid of the forceps during five 
years, infants dead-born in consequence of eclampsia alone 
excluded:— 


Total Number of 
Confinements. 

Infants died during 
Labour. 

Infants died after 
Birth. 

Primiparae - 

3.686 

14 

«3 

Multiparae - 

4 . 3*1 

16 

108 

Total 

8,007 

30 

221 


According to this table, the total infant mortality during birth 
under the conditions stated above was 0*37 per cent., or i in 
266‘9, tbe infant mortality after birth 2-76 per cent., or i in 

36-23. If from the total number of deaths after birth, 138 children 
are excluded who died as a result of prematurity or of congenital 
malformations, it will be seen that the percentage of those who 
died after birth was i’05, or i in 96-47. If, however, all cases of 
labour—save abortions—are included, we shall get very different 
results, as is shown by the following table, compiled from the 
statistics of the Rotunda Hospital for the past seven years :— 


Total number of births - 
Immature births, recent - 
Premature births, recent 
Pu’l-term births, recent - - - 

Macerated .... 
Putrid . - . ■ . 

Total number born dead 

Infants born alive who died in hospital- 

Total number born dead or died in hospital 


10,803 

Average. 

64 

I in i68'8 

109 

I in 99*1 

212 

I in 50 95 

207 

I in 32-18 

13 

I in 813-61 

605 

I in 17-83 

248 

I in 43-56 

853 

I in 12*54 


CHAPTER III 


GEPEALIO FBESENTATIOKS 

Vertex Presentation — Frequency — Etiology — Positions — Dia^osis — 
Mechanism; First Position; Second Position — Abnormalities of 
Mechanism; Hyper-rotation of Head; Reversed Rotation of Shouldera; 
Reversed Rotation of Head; Lateral Obliquity of Head, Posterior 
Asynclitism, Anterior Asynclitism—Moulding. 

The term ‘cephalic presentation’ includes all presentations in 
which the head lies lowest. The frequency and the causes of 
cephalic presentation have been already mentioned. It occurs in 
96*66 per cent, of all cases,* or, if only full-time cases are taken 
into account, in 97’36 per cent.f The different cephalic pre¬ 
sentations must be discussed separately. 


VERTEX PRESENTATION 

The term ‘ vertex presentation ’ is applied to that presentation j 
in which the head presents and the vertex, or space between the j 
anterior and posterior fontanelles bounded laterally by the parietal < 
eminences, lies lowest. 

Frequen cy.—The relative proportion of cases in which a vertex 
pre^nfation occurs depends greatly upon the period of pregnancy 
at which delivery takes place and upon the condition of the foetus. 
At the seventh month, vertex presentations are said to occur in 
83 per cent, of cases in which the foetus is alive, and in 53 per 
cent, of cases in which the foetus is dead (Churchill). Before the 
seventh month the percentage of vertex presentations is less, 
while at full term vertex presentation occurs in 37 _ per , cent, 
of living children, and in 80 per cent, of macerated foetuses 
(Collins). If all cases of labour occurring after the fourth month 
are grouped together, vertex presentation occurred in 96*22 per 
cent. (Rotunda Hospital). 

y €tuflp gy.—It is not necessary to again enter at any length into 
the causes of vertex presentation, -masmuch as they have been 
already fully discussed. Cephalic presentations are the result of 
the relation between the shape of the foetus and the shape of the 
' * Rotunda Hospital. t Pinard and Lepage. 
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Fig. 165.—FiftST Vertex Presentation, with the Back in Front. 
The head presenting at the brim, as felt by vaginal examination. 






Fig. i68.—First Vertex Presentation, with the Back Behin. 
The head presenting at the brim, as felt by vaginal examination. 
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ovum, of the action of gravity upon the foetus, and of the move¬ 
ments of the latter. Once a cephalic presentation occurs, the 
vertex naturally presents in consequence of the normal attitude 
of the foetus. 

. —The foetus may lie in one of two positions, as has 
been already mentioned, according as the back is turned towards 





Fig. 169.— Second Position of the Vertex, the Back in Front. 

(Faxaboeuf.) 

the left or the right side, and in each ^ of these positions the back 
may be directed anteriorly or posterior^. In this way are got 
the four positions of Naegele. The different positions may then 
be classifi^ as follows:— 

( In front, first position of Naegele, 
sometimes termed the left oc- 
cipito-anterior, or, shortly, L.O.A. 
vtrst position, ba*k to the leit, ana ^ Naegele, 

the left occipito - posterior, or 
V L.O.P. 
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In front, second j^tion of Naegele, 
the right occipito - anterior, or 
R.O.A. 

Second position, back to the right, and •( , 

I Behind, third poeition oT Naegele, 
I the right occipito-posterior, or 
1 . R.O.P. 

Tlie difference in the relative frequency of these positions is 
veiy marked. The first position, with the back in front (first 
position of Naegele), is much the most common, and next in 
frequency comes the second position, with the back posteriorly 



Fig. . 170.—Second Vertex Presentation, with the Back in Front. 
The head presenting at the brim, as felt by vaginal examination. 


(third position of Naegele). According to Naegele, one or other 
of these two positions occurs in 99 per cent, of vertex presenta¬ 
tions, and the statistics of more recent French writers appear to 
support this statement. 


The statistics of Pinard- and others’" taken together are as 
follows:— 


Position. 

Back in Front. 

Back Behind. 

Total. 

First 

62-83 

S'64 

68-47 

Second 

0-99 

* 3V54 

30S3 


isverse diamet^ 


* Ribemont-Dessaignes and Lepage,' Prteis d'Obst 4 trlque,’ p. 347. 














Fig. 172.—Second Vertex Presentation, with the Back Behind, 
The head DreaentinE at the brim, as felt by vaginal examination. 
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of thfi-^foetus corresponds with the left oblique diameter of the 
Pfilvijp are-prohablyuas follows!— 

(i) The tendency of a shoulder to lie in the right anterior 
quadrant of the pelvis in consequence of the action of gravity. 

■(2) The tendency of the antero-posterior diameter of the foetus 
to correspond to the right oblique diameter of the pelvis as a 
result of the usual dextro-torsion of the uterus. 

(3) The tendency for the antero-posterior diameter of the 
foetal head to lie in the right oblique diameter of the pelvis in 



Fig. 173.—Diagram representing the Fcetus as felt by Abdominal 
Palpation in Vertex Presentation. 

The unshaded portions of the fijetus are those which are felt most distinctly 
A, First vertex, back in front; B, second vertex, back behind. 


consequence of the fact that the right oblique diameter ,is longer 
than the left. 

Oittgmsis .—The diagnosis of vertex presentation can be made 
by nhHnminal palpation, vagin al exaiflimtion, andji.u^cultation. 

Abdominal Palpation.—The ^vic pole of the foetus is found at 
the fundus of the uterus, and is distinguished from the cephalic 
pole by the following signs:— 

(1) It is less mobile. 

(2) There is no groove or depression between it and the bodv. 
and in some cases the feet can be felt beside it. 
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(3) It is slightly larger; but this sign is not of much value, 
unless the head is sufficiently far above the brim to render it 
possible to make a comparison. 

(4) It is not so hard. 

The lie of the foetus is found to be longitudinal, with the back 
turned towards one or other side, according to the position. The 
head is found in the lower pole of the uterus, if it has not passed 



Fig. 174.—Site of Maximum Intensity of Heart-Sounds when the 
» Head is flexed. (Bumm.) 

completely into the pelvic cavity. It is recognised by the fact that 
it is slightly harder and rounder than the breech, that there is a 
groove between it and the body, and that if it is not fixed in the 
brim it b jlottes slightly from side to side. The groove of the 
neck lies obliquely in the uterus, and is lowest on the side of the 
foetal back. If the head has passed in great pMt into the pelvic 
cavity, the fingers can be pushed more deeply into the cavity on 
ihe side of the back than on the side of the limbs {v. Fig. i 73 )- 
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■ Vaginal Examination.— A ^nujptb, rouodediupuius felU«ther 
lying at the pelvic brim or^io the peLvic.xavity, and oii.iLJhe 
sii hirfis and frintanfilles can. be recognised. At the commencement 
of labour, thfi interparietal suture. corresponds .aBDroximatelv to 
oqe pr other oblique diameter of the pelvis and crosses the most 
dependent portion of the presenting part. At either end of the 
suture the anterior and posterior-fmtanelles can be found lying 



Fig. 175 —The Mechanism of First Vertex Presentation. 

The head at the brim at the commencement of labour, the vertex presenting. 


at approximately the same level, and radiating from them their 
respective sutures. At a later stage of labour, in consequence of 
flexion and rotation of the head, the posterior fontwelle occupies 
a relatively deeper position in the pelvis than cfo^ tife anterior 
foq^^le|"^(f at a still later stage,' it forms the presenting point 
from which the interparietal and lambdoidal sutures radiate. 
These points will be more readily understood by Werence to the 
accompanying diagrams. 
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The position of the foetus is ascertained by noting the relation 
of the fontanelles to the pelvis. In the first position, the posterior 
fontanelle lies in relation to the left half of the pelvis, and either 
in front of or behind the median coronal plane of the pelvis. In 
the second position, the posterior fontanelle lies in relation to the 
right half of the pelvis, and either in front of or behind the same 
plane. 

Auscnltation.—The point of maximum intensity of the foetal 
heart sounds, in cases of vertex presentation, is usually situated 
over the back of the foetus, at one or other side of the middle line, 
and slightly below the level of the umbilicus (v. Fig. 174). 

—By Ihe term ‘ mechanism of labouris meant the 
various changes of attitude and positioiTwhfcfi tlie foetus under- 
goes'iri order to best adapt the dinerent diameters of its head and 
body to' the different diameters of the pelvis. It is a process 
which it is frequently most difficult for the student to understand, 
and so we shall devote a few lines to trying to explain its 
rationale. 

The first point to grasp is the necessity for a definite mechanism. 
If the student recalls the various measurements of the foetal head 
and of the pelvis, he will find that in order that the head may 
enter the pelvic brim it has to lie in one of several positions, in 
order that its diameters may be smaller than the corresponding 
diameters of the pelvis. When the head lies at the brim in 
Its normal attitude, the vertex presenting, the occipito-frontal 
diameter is the greatest engaging diameter. It, however, measures 
4J inches, whereas by an alteration in the attitude of the head 
the sub-occipito-bregmatic diameter can be substituted,^ which 
measures only 3-1 inches. This substitution of a smaller diameter 
for a greater is obtained by the flexion of the head, and enables 
the latter to adapt itself to the outline of the brim.- As, however, 
the relation between the antero - posterior and the transverse 
diameters of the pelvis are different at different levels of the 
pelvis, so the head will have to alter its position with regard 
to the pelvis in order that its greatest engaging diameter may 
always correspond to the greatest diameter of the pelvis at the 
particular level which it has reached. In otKer words, at the 
pelvic brim the transverse and oblique diameters of the pelvis 
are greater than the conjugate, while at the outlet the reverse is 
the dhse. tx Accordingly, when the head is passing through the 
brim as a vertex presentation its greatest engaging diameter.— 
i.e., the sub-occipito-bregmatic diameter—must lie in the oblique 
or transverse diameter of the pelvis, and when it is passing 
through,the outlet its sub-occipito-bregmatic diameter must lie 
in the antero-posterior diameter of the outlet, v Similarly, when 
the shoulders are passing through the brim their bis-acromial 
diameter must,correspond to the oblique or transverse diameter, 
^ and when passing through the outlet to the' antero-posterior 
diameter. The movement which brings about this alteration in 
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the position of the foetus is known as a rotation, and we shall see 
presently that there are two distinct rotations. 

Further, the parturient canal is, as we know, in the form of 
a curve with its concavity directed forwards, and in order to 
traverse this curve the head must keep its long axis— i.e,, in 
a vertex presentation its mento-occipital diameter—approximately 
in the axis of the curve. Consequently, whereas in passing 
through the brim the long axis of the head points towards the 
tip of the coccyx, as the head descends it points more and more 
forwards, until as the head is passing through the outlet it lies 
almost at right angles to its former position. In order that this 
change of direction may occur a change in the attitude of the 
head is necessary, and this change is brought about by a gradual 



Fig. 176.— Synclitic Engagement of the Head. 


movement of the head from a position of flexion to one of 
extensioa 

We thus see that in a vertex presentation the head undergoes, 
first, a movement of flexion, which brings its smallest diameters 
into the pelvic brim; then, a movement of rotation, which keeps 
its greatest engaging diameter in the greatest diameter of the 
pelvic cavity; and, at more or less the same time, a movement 
of extension, which keeps its long axis in the long axis of the 
parturient canal. Lastly, as the shoulders pass through the 
pelvis there is another movement of rotation, in order to keep 
their bis-acromial diameters in the greatest diameters of the 
pelvis. 

We must now describe these various movements .systemati¬ 
cally, but before doing so we would urge on the student the 
advisability of following them either by means of a comprehensive 
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series of diagrams, or, better, with a pelvis and mannikin. If 
the latter are not at hand, a cast of a foetal head will answer most 
purposes. 

The mechanism of a vertex presentation is usually described as 
consisting of five distinct acts:— 

(i) Descent. 

{2) Flexion. 

(3) Internal rotation. 

(4) Extension. 

(5) External’rotation. 

It must be clearly understood that the foregoing are not 
distinct stages in the mechanism of labour, in that they do not 
regularly succeed one another. The act of descent precedes and 
accompanies all the other acts, and internal rotation and extension 
occur at very much the same time. 

(i) Descent.—As we have already seen, the force of the uterine 



Fic. 177. —Posterior Asynclitism of the Head. 

contractions is transmitted to the fcetus in two ways. It is trans¬ 
mitted as a ‘ gener^ contents pressure ’ and as a ‘ foetal axis 
pressure’ (ti. Figs. 155-157). The former is called into play when 
there is sufficient liquor amnii round the body of the foetus to 
prevent the fcetus from being directly pressed upon by the uterine 
wall, and produces a force acting uniformly over the base of the 
skull. The latter comes into play after the uterine wall has con¬ 
tracted down upon the body of the foetus, and produces a force 
acting straight downwards through the axis of the foetal body and 
transmitted to the head through the vertebral column. These 
two forces bring about the descent of the foetus. The manner in 
. which the head enters the pelvis has been the subject of a con¬ 
siderable amount of discussion. As we know from the study of 
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frozen sections, in a vertex presentation the head commences to 
engage in the brim, with its median sagittal plane corresponding 
to one or other of the oblique diameters of the brim, and with its 
median coronal plane corresponding to the opposite oblique 
diameter. This position of the head is termed Solayr6s’ 
obliquity.* Further, the head enters the brim, with its vertical 
axis at right angles to the plane of the brim. It is not at first 
very obvious why the head should enter the brim, with its long 
engaging diameters corresponding to the oblique diameters; but 
it is, in all probability, due to the pre-existing position of the 
foetus. In certain cases—notably, of flat pelvis, Solayres' 
obliquity is absent, and the head engages with its antero- 



Fig. 178.— Anterior Asynclitism of the Head. 


posterior diameters corresponding to the transverse diameter of 
the brim. 

The relation of the long axis of the head to the plane of the 
pelvis at the brim and in the cavity has long been the subject 
of discussion. The head may enter the brim in one of three 
ways. First, its long axis may coincide with the axis of the 
brim (ti. Fig. 176). In such a case, the head is said to engage in 
a synclitic manner, the two parietal bones pass through the brim 
simultaneously, and the sagittal suture intersects the true con¬ 
jugate diameter at a point equidistant from the promontory and 
the symphysis. Secondly, the long axis of the head may lie in 
front of the axis of the brim (». Fig. 177). In such a case, the head 
is said to be in a position of posterior asynclitism, or Naegele’s 
obliquity. The anterior parietal bone—the parietal bone in 
relation to the symphysis—is in advance of the pbsterior parietal 

* ‘ Dissertatio de partu viribus matemis absoluto.' Paris,* 1771. 
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bone, and the sagittal suture intersects the true conjugate diameter 
at a point nearer the promontory than the symphysis. Thirdly, 
the long axis of the head may lie behind the axis of the brim 
{v. Fig. 178). In such a case, the head is said to be in a position 01 
anterior asynclitism or Litzmann’s obliquity—the posterior 
parietal bone is in advance of the anterior parietal bone, and the 
sagittal suture intersects the true conjugate diameter at a point 
nearer the symphysis than the promontory. We do not propose 
to enter into a discussion on this subject, as to do so would entail 



Fig. 179.— The Mechanism of First Vertex Presentation. 

Flexion is complete, and the posterior fontanelle is presentin);. 

the devotion to it of more space than the practical importance ot 
the (Question necessitates. It is sufficient to say that the great 
majority of j^bservers are agreed that the head passes through 
the pelvis i# a synclitic manner, its axis always more or less 
exactly coinflding with the axis of the pelvic canal. Before the 
fixation of the head in the brim, many consider that the head is 
inclined on its posterior parietal bone (Litzmann’s obliquity), and 
that during the engagement of the head this obliquity is corrected.* 
In certain cases, Naegele’s or Litzmann’s obliquity may occur, 

' * Pinard and Vamier, ‘ Etudes d'Anatomie obsWtricale normale et patbolo- 

B'que.'p. 74. 
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jiist as in certain cases Solayres’ obliquity may be absent; but 
these are all cases in which the normal relation between the size 
of the head and the pelvis is altered. They will be referred to 
subsequently. 

(2) Flexion.—The second act in the mechanism of labour is the 
completion of flexion of the head(u. Fig. 179). As we already know, 
the normal position of the head of the foetus in the uterus is one of 
partial flexion, and in consequence of this the engaging diameter 
at the commencement of labour is one between the sub-occipito- 
bregmatic and the occipito-frontal diameters, and the vertex is 
the presenting part. As the head passes through the brim, the 
degree of flexion present increases. Two results follow from 
this:—the sub-occipito-bregmatic diameter becomes the engaging 
diameter, and the posterior fontanelle becomes the presenting 



Fig. 180.—First Vertex Presentation. 

The head after flexion has occurred, as felt by vaginal examination. 

point (ti. Fig. i8o\ The cause of flexion depends upon the nature 
of the force whicn is acting upon the foetus. We have seen,, that 
two forces may act upon the foetus:—one, the general contents 
pressure acting equally over the base of the skull; the other, the 
foetal axis pressure acting along the axis of the foetus, and 
transmitted to the head, at first through the vertebral column. 
The explanation of the manner in which the general Contents 
pressure causes flexion is somewhat complex; but the expla¬ 
nation of flexion, once foetal axis pressure has come into existence, 
is simple. >■ 

Flexion resulting from general intra uterine pressure alone is. 
due to the shape of the head. As we have mentioned, this 
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pressure acts as a uniform force over the base of the skull, and 
so, if the resistance to the descent of the head was equal on all 
sides, would cause a simultaneous descent of all parts of the 
head. . Owing to the pre-existing partial flexion of the head, the 
occiput where it meets with the resistance of the brim is com¬ 
paratively sheer, and consequently slips readily past the brim. 
The sinciput, on the other hand, is more prominent and tends 
even to project slightly beyond the margin of the brim, and, in 
consequence, there is more or less resistance to its descent 



Fir.. i8i.—D iagram to show the Method in which Flexion is produced 

* BY F(etal-Axis Pressure acting upon the Head. 

DE, Line of foetal-axis pressure; AE, engaging plane of head. 

according as the head is large or small in comparison with the 
pelvis. Jn normal cases, where the antero-posterior engaging 
diameter has almost sufficieqt room to pass easil}! through the 
oblique diameter, the pre-existing degree of flexion is but slightly 
increased. When, however, the oblique diameter of the brim is 
parrowed, and when, consequently, considerable obstruction is 
offered to the engaging diameter of the head, flexion is exag- 
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gerated. In such cases, flexion may proceed so far that the 
occipital bone constitutes the presenting part. This excessive 
flexion of the head is known as Roederer’s obliquity. 

The manner in which foetal axis pressure causes flexion is very 
simple. The first effect of the uterine contractions, after the liquor 
amnii has in great part escaped, is to straighten out the previously 
curved foetal body. Then, the force of the contraction is trans¬ 
mitted to the breech, and constitutes a force acting downwards 
through the axis of the foetal body. This force is at first trans¬ 
mitted to the head through the occipital condyles, and conse¬ 
quently acts on the base of the skull at a point nearer the 
occiput than the sinciput. Accordingly, the occiput is driven 
down until the chin comes into contact with the chest. This 
process will be readily understood by reference to the accom¬ 
panying diagram (v. Fig. i8i). The foetal axis pressure acting 
along a line DE acts on the engaging plane AB of the head 
at a point C. Supposing, that the resistance to the descent of 
each end of this plane is equal, then as CB is shorter than CA, 
the end B of the plane will tend to descend more rapidly than 
the end A, and, as DC is itself descending, flexion will con¬ 
sequently occur. Further, as we have seen that there is less 
resistance to the descent of B than to the descent of A, the 
occiput will descend still more rapidly. 

(3) Internal Rotation.—As soon as the advancing head has 
reached the floor of the pelvis, the next act in the process of 
labour—that of internal rotation—commences. On the termina¬ 
tion of flexion, the head is advancing in such a position that its 
small fontanelle constitutes the presenting point, and its sub- 
occipito-bregmatic diameter corresponds to the oblique diameter 
of the pelvis. In consequence of the occurrence of internal 
rotation, the head now commences to rotate round its long axis in 
such a direction that the occiput moves forward from whatever 
end of the oblique diameter it occupied until it comes to lie in 
the arch of the pubis. Consequently, when the movement is 
complete, the antero-posterior diameter of the head corresponds 
with the antero-posterior diameter of the outlet of the pelvis 
(j). Figs. 182, 183). 

The causes of internal rotation are to be found in the shape of 
the fcetal head, and in the alteration which takes place from 
above downwards in the respective lengths of the diameters of 
the pelvis. At the pelvic brim, the oblique and transverse 
diameters are greater than the conjugate; but, at the outlet, the 
antero-posterior diameter is the greater. Consequently, as there 
is a natural tendency for the large engaging diametqrs of the 
head to adapt themselves to the large diameters of the pelvis, the 
head rotates as it descends in sucn a manner as to bring those 
diameters which were in the oblique diameter of the pelvis into 
the antero-posterior diameter. The shape of the pelvis and the 
resistance offered by the perinaeum and vaginal walls are also' 
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important factors in the production of internal rotation. If 
either lateral half of the bony pelvis is considered separately, it 
will be seen that the inner surface of the ischium resembles a 
portion of a helix of such a curve that if a rounded body, such 
as the foetal head, is driven downwards through the pelvis with 
sufficient force, and if, at the same time, it is kept in close apposi¬ 
tion with this inner surface or anterior inclined plane of the 
ischium, it will be gently guided forwards until its lowest portion 



Pig. 182.—The Mechanism of First Vertex Presentation. 

Internal rotation is complete, and the occiput lies behind the symphysis. 

comes to lie in the pubic arch. This tendency to forward rotation 
is increased by the fact that there is less,resistance to the advance 
of the presenting part under the pubic arch than elsewhere, as the 
resistance of the vaginal walls and perinseum obstruct its descent 
posteriorly. It^s thus seen that the movement of intern^ rotation 
is, in fact, identical with the turning of a screw in its socket, 
the foetal head forming the screw, the genital canal the socket. 
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The Jength of the turn depends upon the position of the lowest 
portion of the presenting part—in the case of a vertex pre¬ 
sentation the region round the posterior fontanelle. If the foetus 
lies with its back anteriorly—that is, with the occiput at the 
anterior extremity of either oblique diameter, then internal 
rotation takes place through one-eighth of a circle. If, on the 
other hand, the occiput is in relation to the posterior' end of the 
oblique diameter, internal rotation takes place through three- 
eighths of a circle. It may be considered to be a definite law 
governing internal rotation that whatever part of the presenting 
part is lowest will rotate in front. In a vertex presentation under 
normal circumstances, the occipital end of the head is the lowest, 
and consequently it rotates forwards. If, as sometimes happens. 



Fig. 183, —First Vertex Presentation. 

The head after internal rotation has occurred, as felt by vaginal examination 

the sinciput lies lowest, then internal rotation takes place in the 
opposite direction, and the forehead is rotated forwards.^ 

The factors which cause or assist in internal rotation of the 
occiput may then be summed up as follows ;— _ _ 

(o) The helical shape of the internal surface of the ischium. 

(6) The alterations in the respective length of the diameters of 
the pelvis from above downwards. 

(c) The fact- that there is less resistance offered to the advance 
of the head anteriorly than posteriorly. 

(d) A foetal head of sufficient size’ to fill the pelvis, and a firm 
reastance posteriorly from the perinaeum and vaginal walls. This 
resistance serves the double purpose of preventing the posterior 
rotation of the'occiput and of maintaining the head in firm contact 
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with the pelvic wall, so ensuring that the rotatory effect of the 
ischial helix will be produced. 

[e) A sufficient degree of flexion to bring the occiput lowest. 

(/) Strong uterine contractions to drive the presenting part 
onwards. 

(4) Extension.—The movement of extension of the head is the 
opposite of flexion, and consists in a backward rotation of the 
head about a transverse axis. It commences as soon as the 
presenting head has reached the pelvic floor, and it continues 
until the head is born. Its effect is to bring the head from a 
position of flexion to one of extension, and so to enable it to 
follow the forward curve of the genital canal, and to emerge 
from the genital passages. The occiput of the foetus appears at 
the vulva and slowly distends the opening. The chin then 
leaves the chest, and, as the presenting part descends, the occiput 
advances until a point about the occipital prominence comes to 
lie beneath the symphysis. This point then Axes itself against 
the symphysis, and the head rotates round it in such a manner 
that the vertex, the anterior fontanelle, the brow, and the face 
successively apppar from behind the perinaium. Extension is 
then complete. 

The cause of extension is very simple. The forces which act 
on the head of the foetus are the driving force of the uterus and 
the resistance of the perinaeum and of the muscles of the pelvic 
lldor, and their resultant is a force acting along a line which is 
directed forwards and slightly downwards. In order that the 
head may move in this direction, extension must take place. The 
active contractions of the levator ani muscle supplement the 
passive resistance of the other structures of the pelvic floor, and 
assist in driving the head forwards. This muscle has been already 
mentioned as forming an important part’of the pelvic floor. In 
its uncontracted condition it forms the concave sides of a kind 
of gutter or groove, in which, during a part of the stage of 
expulsion, the foetal head lies.' When the muscle contracts, 
this groove becomes shallower, and so pushes forward anything 
which may be lying in it In this manner, extension is brought 
about. 

(5) External Botation.—AsJias been already mentioned, internal 
rotation brings the head into such a position that its antero¬ 
posterior diameters correspond with the antero-posterior diameters 
of the pelvic outlet, and in this position the head is born. The 
(irst movement which it makes once it is free from the restraint 
of the vaginal walls and pelvic structures is one which brings its 
antero-posterior diameters again into correspondence with the 
oblique diSmeter of the pelvis in which it entered the brim. 
Then, as the body of the fcetiis descends through the pelvis, the 
head rotates a little further in the same direction until the occiput 
points to one of other thigh. These two movements are generily 
gfouped together under the head of external rotation. The 
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former of them is, however, owing to its cause, more preferably 
termed restitution, inasmuch as it is caused by the natural 
inclination of the head to return to its usual position with regard 
to the shoulders. When the head entered the brim in one oblique 
diameter, the shoulders were lying above the brim with their 
bis-acromial diameter corresponding to the opposite oblique 
diameter, and in this position they subsequently entered the 
pelvis as soon as the head had sufficiently descended to permit 



Fig. 184. —Mechanism of First Vertex Fresentation. 

Extension is complete and the head is born. Restitution has occurred. 

them to do so. Accordingly, when the head rotated into the 
antero-posterior diameter of the pelvis, as a result of internal 
rotation, it became slightly twisted with regard to the shoulders, 
and, consequently, its first movement when bom is to correct this 
twist, and to return to its correct position. This rotation of the 
head after its birth takes place through one-eighth of a circle, 
and is known as restitution (v. Fig. 184). The second movement 
constitutes external rotation proper, and is the result of the 
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internal rotation of the shoulders (v. Fig. 185). As we have just 
mentioned, the shoulders pass through the brim in the opposite 
oblique diameter to that in which the head traversed it. And, 
just as in the case of the head, internal rotation takes place in 
order to bring the long diameters of the head into relation with 
the long diameters of the outlet, so internal rotation of the 



Fig. 185.— Mechanism of First Vf.rtex Presentation. 

Internal oocurred, acconlpcinied by external rotation of the head. 

• 

shoulders takes place in order to bring the bis-acromial diameter 
of the trunk into the antero-posterior diameter of the outlet. The 
manner in which this rotation occurs is similar to that of the 
head. The shoulder which first reaches the pelvic floor—and this 
almost invariably is the anterior shoulder—rotates in front, and 
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comes to lie under the pubic arch. The head naturally follows 
this internal rotation of the shoulders, and, in consequence, rotates 
externally in the same direction to that in which restitution 
occurred, until the occiput points to the thigh. External rotation 
is then complete. 

The P.T piilainTi of the Trunk.—The trunk, like the head, observes 
a definite mechanism of expulsion. The shoulders, as we have 
seen, enter the brim in the opposite oblique diameter to that in 
which the head entered, and traverse the pelvis with the anterior 
shoulder slightly lower than the posterior. Internal rotation then 
brings the bis-acromial diameter into the antero-posterior diameter 
of the outlet, and the anterior shoulder below the arch of the 
pubes. Under this, it momentarily rests, as did the occiput in the 
case of the head, while the posterior shoulder pivoting round it 
sweeps over the perinmum and is born. The anterior shoulder 
then slips down also, and the delivery of the shoulders is com¬ 
plete. The rest of the body follows, the arms folded across the 
chest. The hips undergo a similar rotation to the shoulders, 
and are born with the bi-trochanteric dwmeter in the antero¬ 
posterior diameter of the outlet. As will readily be seen, during 
the expulsion of the trunk there is a certain amount of latero- 
flexion and of torsion of the body. Eatero-flexion occurs in 
consequence of the curve of the genital canal, it is greatest at 
the moment of the expulsion of the shoulders, and it fulfils in the 
case of the trunk the same object that extension does in the case 
of the head. Slight torsion of the body also occurs, as while the 
transverse diameters of whatever part is in the act of passing 
through the outlet lie in the antero-posterior diameter, the trans¬ 
verse diameters of the part which is passing through the brim lie 
in the oblique. This is similar to the slight rotation of the head 
on the neck which occurs during internal rotation, and which 
restitution corrects immediately the head is free. 

The foregoing general description of the mechanism of labour 
applies to any position of the foetus. We shall now proceed to 
describe the mechanism of each position separately. 

First Position, Back to the Left.—In the first position, with the 
back in front—the first position of Naegele, or the left occipito¬ 
anterior—the foetal head enters the brim, with its occipito-frontal 
diameter corresponding to the right oblique diameter of the brim, 
the occiput anterior, and the bi-parietal diameter corresponding 
to the left oblique diame^r. Flexion then occurs, and the 
occipito-frontal diameter is replaced by the sub-occipito-bregmatic 
diameter. The head descends, and as soon as it reaches the 
pelvic floor internal rotation occurs and the occiput, which up 
to this lay at the anterior end of the right oblique diameter, 
rotates anteriorly and lies under the pubic arch. Extension 
occurs next, and the brow, face, and chin sweep from behind the 
perinaeum. As soon as the he^ is free, restitution takes place, 
and the occiput turns back to its former position. The shoulders 
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descend with their bis acromial diameter in the left oblique 
diameter of the pelvis, the anterior shoulder lying at a slightly 
lower level than the posterior. As soon as the pelvic floor is 
reached, the anterior shoulder rotates forwards and lies in the 
arch of the pubes. This movement is accompanied by external 
rotation of the head in such a direction that the occiput points 
towards the left thigh of the mother. The remainder of the body 
is then born as has been described. 

In the first position with the back behind—the fourth position 
of Naegele, or the left occipito-posterior—the head enters the brim 
with the occipito-frontal diameter corresponding to the left oblique 
diameter of the pelvis, the occiput posterior and the bi-parietal 
diameter corresponding to the right oblique diameter. Flexion 
then occurs, and the occipito-frontal diameter is replaced by the 
sub-occipito-bregmatic diameter. The head descends, and as 
soon as it reaches the pelvic floor the occiput, which up to this 
lay at the posterior end of the left oblique diameter, rotates in 
front through three-eighths of a circle and comes to lie under the 
pubic arch. Tjje shoulders which first lay in the right oblique 
diameter of the pelvis follow this movement, and rotate first into 
the antero-posterior diameter and then into the left oblique, in 
which diameter they descend. Extension of the head occurs in 
the normal manner. As soon as the latter is free, restitution takes 
place, and the occiput rotates to the left through one-eighth of a 
circle. As the shoulders descend, the anterior shoulder, which 
lay at the anterior end of the left oblique diameter, rotates to 
the front, causing a corresponding external rotation of the head 
towards the left thigh of the mother. The shoulders and trunk 
are then born. 

Second Position, Back to Bight.—In the second position with the 
back in front—the second position of Naegele, or the right occipito¬ 
anterior—the head enters the brim, -with its occipito-firontal 
diameter corresponding to the left oblique diameter of the brim, 
the occiput anterior and the bi-parietal diameter corresponding to 
the right oblique diameter. Flexion occurs, and the occipito¬ 
frontal diameter is replaced by the sub-occipito-bregmatic diameter. 
The head then descends until it reaches the pelvic floor, when 
internal rotation occurs, and the occiput, which up to this lay at 
the anterior end of the left oblique diameter, rotates to the front 
and lies under the pubic arch. Extension takes place next, and 
the head is born. As soon as the ^tter is free, restitution takes 
place, and the occiput rotates to the right through one-eighth of a 
circle. The shoulders descend in the right oblique diameter, the 
anterior slfbulder lower than the posterior. As soon as the pelvic 
floor is reached, the anterior shoulder rotates in front, and lies 
under the pubic arch, causing an accompanying external rotation 
of the head in* such a direction that the occiput points towards 
the mother’s right thigh. The shoulders and trunk are then 
expelled. 
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In the second position, with the back behind—^the third position 
of Naegele, or the right occipito-posterior—the head enters the 
brim with the occipito-frontal diameter in the right oblique 
diameter of the brim, the occiput posterior and the bi-parietal 
diameter corresponding to the left oblique diameter. Flexion 
then occurs, and the occipito-frontal diameter is replaced by the 
sub-occipito-bregmatic diameter. The head descends, and as 
soon as it reaches the pelvic floor the occiput, which up to this 
lay at the posterior end of the right oblique diameter, rotates 
through three-eighths of a circle to the front and lies under the 
pubic arch. The shoulders, which first lay in the left oblique 
diameter, accompany this movement, and rotate first into the 
antelro-posterior diameter, and then into the right oblique, in 
whicb diameter they descend. Extension of the head occurs in 
the usual manner. As soon as it is free, restitution occurs, and 
the occiput turns through one-eighth of a circle to the right. 
As the shoulders descend, the anterior shoulder, which lay at the 
anterior end of the right oblique diameter, rotates to the front, 
causing a corresponding external rotation of the head towards the 
mother’s right thigh. The shoulders and trunk are then bom. 

Abnormalif ifi'i rf —Various ab¬ 

normalities in mechanism occur, some of which are of practical 
importance, while others are merely matters of interest. 

Hyper-rotation of the Head.—In a very small proportion of castss 
in which the foetus lies in either the first or the second position 
with the back anterior, the head may rotate too far, and so 
instead of passing from a position in which the sub-occipito- 
bregmatic diameter corresponded to the oblique diameter of, the 
pelvis to one in which it corresponds to the antero-posterior, 
rotation continues until this diameter of the head comes to corre¬ 
spond to the opposite oblique diameter to that from which it 
started. In such cases,.the head is expelled with the occiput 
fixed under one or other ramus of the pubis instead of under the 
pubic arch. It is not an anomaly which interferes to any great 
extent with the progress of labour. 

Beversed Botation of the Shoulders.—As a rule, the anterior 
shoulder lies slightly lower than the posterior, and consequently, in 
obedience to the principle which governs internal rotation, rotates 
forwards during the birth of the trunk. Occasionally, however, 
it happens that the posterior shoulder lies lowest, and so rotates 
forwards, travelling through^hree-eighths of a circle instead of 
one-eighth. In such a case; external rotation of the head also 
occurs in the opposite direction to the usual one. In a first 
position, instead of external rotation, bringing the ocviput back 
through one-eighth of a circle to the side from which it started, 
it brings the occiput round through three-eighths of a circle to 
point towards the opposite side. This abnormality does not affect 
the progress of labour to any important extent. 

Bevened Botation of the Head— Persistent Ocdplto-FoBteiloT 
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Position.—This is, perhaps, the most common and important 
abnormality in the mechanism of vertex presentations, and is 
said to occur in i'Q per cent, of cases of this presentation. We 
have already drawn attention to the principle which governs 
intrapelvic rotation:—whatever part of the foetus lies lowest, 
and so first reaches the pelvic floor, rotates in front. As a rule, 
in vertex presentation the occiput lies at a lower level in the 
pelvis than the sinciput, and consequently rotates forwards, 
even in cases where it was posterior at the commencement. In 
a small proportion of cases, however, in which the back was 
posterior at the commencement, it hapjpens that flexion is not 
complete, and that, consequently, the sinciput is as low as, or. 



Fig. i86.—Reversed Rotation of the Head. 

The head after internal rotation has occurred and the occiput rotated into the 
hollow of the sacrum. 


perhaps, even a little lower than, the occiput. In consequence of 
this, the sinciput tends to rotate forwards, the face l3dng behind 
the pubis, and the occiput is carried into the hollow of the 
sacrum (v. Fig. i86). 

Incomplete flexion of the head, and hence posterior rotation 
of the occiput, is more common in cases in which the occiput 
was primarily directed backwarda It must not, however, be 
supposed 4hat original occipito-anterior positions never^ rotate 
posteriorly. From the statistics of the Baudelocque Hospital, we 
learn that amongst 8,007 patients posterior rotation of the occiput 
occurred ^ thnes; and of these 44 cases, in 17 was the 
occiput primarily anterior; in 27, primarily posterior (Ribemont- 
Dessaignes). It may be asked. Why should there be a greater 
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tendency for incomplete flexion in cases of primary posterior 
position of the occiput than there is in cases of primary anterior 
position ? This is very concisely explained by Herman * as 
follows:—In the first place, the axis of the upper portion of the 
utero-pelvic canal is concave backwards. If the foetus lies with 
its back in front, then the natural semi-flexed position of its body 
enables it to so accommodate its abdominal surface to the con¬ 
vexity of the spinal column, that the head can pass through the 
brim in a position of full flexion. If, however, the back of the 
foetus is directed posteriorly, then a certain degree of diminished 
flexion or of Qommencing extension must take,place in order to 
allow the head to pass through the brim. In the second place, 
when the head enters the brim with the occiput anterior, the 
bi-parietal diameter almost exactly corresponds with one or other 
oblique diameter of the pelvis, where there is sufficient space for 
it. If, however, the occiput is directed posteriorly, then the bi- 
parietal diameter has to fit into a diameter of the pelvis, which is 
posterior to, and smaller than, the oblique diameter. In conse¬ 
quence, the descent of the occiput is retarded, and a varying degree 
of extension may be produced, particularly in the case of a large 
foetus. In such cases, the further mechanism of delivery is altered, 
and the head may be expelled in one of the following ways. The 
sinciput may be the first part of the head to appear. Then the 
root of the nose fixes beneath the symphysis, and, the head 
pivoting on this point by a slight movement of flexion, tlie 
vertex and occiput in turn appear from behind the perinaeum. 
As soon as the latter is born, a slight movement of extension 
takes place and the face descends from behind the pubis. In the 
alternative manner of birth, the head flexes so that the forehead 
slips up behind the symphysis, and then, the head pivoting 
around it, the vertex and occiput are bom as before by flexion. 
Finally, a movement of extension occurs, and the sinciput, the 
face, and the chin appear from behind the symphysis. 

In these cases of reversed internal rotation of the head, external 
rotation is also affected, and the occiput rotates from behind 
forwards until it points to the thigh corresponding to the side at 
which it originally lay. 

All cases of occipito-posterior position of the vertex, whether 
subsequently corrected by anterior rotation or not, are more 
tedious than anterior positions. On an average, labour lasts from 
two hours to three hours and a half longer in the case of primi- 
parS) and from one hour to^ne hour and a half longer in the 
case of multiparae, than in the case of anterior positions.! This 
delay is said by Vamier to occur more during the stage of dilata¬ 
tion than of expulsion, but our own experience would* lead us to 
the opposite opinion. The proportion of cases in which spon¬ 
taneous delivery occurs is not, however, very much less. In 

* ‘ Difficult Labour,' igoi edition, p. 4. 

t Kibemont-Dessaignes and Lepage, op. cit., p. 302. 
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anterior positions spontaneous delivery is said to occur in 94 per 
cent, of cases, and in posterior positions in 90 per cent. 

Lateral Oblitiuity of the Head.—We have already mentioned 
that the’vertex may traverse the brim in one of three positions, so 
far as the relation between its long axis and the axis of the brim 
is concerned. In the first place, the long axis of the head 
coincides with the axis of the brim, the two parietal bones pass 
through the brim simultaneously, and the sagittal suture inter¬ 
sects the true conjugate at a part equidistant from the symphysis 
and the promontory. This is known as synclitic engagement of 
the head, and is the normal condition. In the second place, the 
long axis of the head is inclined in front of the axis of the brim, 
the anterior parietal bone traverses the brim in advance of the 
posterior, and the sagittal suture intersects the true conjugate at a 
point nearer the promontory than the symphysis. This is known 
as posterior asynclitism of the head or Naegele’s oblicjuity. In the 
third place, the long axis of the head is inclined behind the axis 
of the brim, the posterior parietal bone traverses the brim in 
advance of the anterior, and the sagittal suture' intersects the 
true conjugate jt a point nearer the symphysis than the pro¬ 
montory. This is known as ante r ief- ft s yne Ji t iam of- the head, or 
btitzmann^s^gfe^L'cmity. We have already dealt with synclitic 
engagem^t of the head—the normal condition, and we must 
now deal with the other two. 

"Posterior Asynclitism. — Posterior asynclitism of the head-^ 
Naegele's obliquity* or anterior parietal presentation—is the 
result of such a disproportion between the size of the head and the 
pelvis, that while there is room in the transverse diameter of the 
pelvis for the antero-posterior diameters of the head, a narrowing 
of the antero-posterior diameters of the pelvis prevents the descent 
of the transverse diameters of the head. As is obvious, such a 
condition is found in cases of flat pelvis where the transverse 
diameter of the pelvis is normal, or almost so, but the conjugate 
is narrowed by the projection of the promontory. In such cases, 
the head enters the brim with the occipito-frontal diameter corre¬ 
sponding to the transverse diameter of the brim. The descent 
of the posterior parietal bone is prevented by the projecting pro¬ 
montory, and, the head rotating on its antero-posterior diameter, 
the anterior parietal bone descends while the posterior remains 
fixed orisven moves slightly upwards. In consequence, the sagittal 
suture approaches the promontory {?> Fig. 187). The greater the 
obstruction to the descent of th^posterior parietal bone, the 
further does this rotation continue, and in cases of marked obstruc¬ 
tion the sagittal suture may reach the promontory, and the ear be 
found behfhd the symphysis (ear presentation). Consequently, 
a very reliable estimate of the degree of obstruction present may 
be made by noting the position of the sagittal suture (Litzmann). 
If the obstruction is not too great for the head to pass the brim, 
* ' Die I.ehre Vom Mechanismua der Gebnrt ' Mainz. 1838 
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the anterior parietal bone becomes fixed behind the symphysis, 
and the head rotating round it, the posterior parietm bone is 
squeezed past the promontory. At the same time the head, as 
a- whole, glides transversely in the direction of the occiput, and 
so brings a diameter between the bi-parietal and the bi-temporal 
diameters into the conjugate. In consequence of these two move¬ 
ments,' and of the crushing of the parietal bone against the 
promontory, a deep dint may occur in the head where it was in 
contact with the promontory. As soon as the parietal bone has 
passed the promontory, the remainder of the mechanism of 
delivery is as usual. 

The causes of posterior asynclitism, in cases in which there is 



Fig. 187.— VosTERioR Asynclitism, or Naegele's Obliquity. 
The head presenting at the brim, as felt by vaginal examination. 


no disproportion between the size of the head and of the pelvis,. 
are to be found in a pendulous abdomen and latero-flexion of the 
body of the foetus. In a pendulous abdomen the axis^ of the 
u.terus lies considerably in front of the axis of the brim, and, 
consequently, the head, instead of being driven down into the 
pelvis, is driven more or less in the direction of the promontory. 
As a result, the anterior pqpetal bone ■ presents, owing to the 
horizontal position of the foetus and to the obstruction offered to 
the descent of the posterior parietal bone. Latero-flexion of the 
body of the foetus, in such a direction as to carry the head more 
posteriorly than usual, also tends to'produce this condition. 

Anterior Asynclitism. — Anterior asynclitism of the head— 
Litzmann’s obliquity,* or reversed Naegele’s obliquity, or posterior 

• ‘Ueber die hintere Scheitelbeineinstellung,’ Archiv f. Gyn., 1871, 11 
433-4‘t‘’- 
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parietal presentation—is a rarer abnormality of labour than the 
previous condition. It is met with in both contracted and non- 
contracted pelves, and is probably more frequently met with in 
association with a normal pelvis than is posterior asynclitism 
(Winckel). It is difficult to determine its precise cause, but, in 
all probability, alterations in the normal relation between the 
uterus and of the pelvic brim are largely concerned in its produc¬ 
tion. If the axis of the uterus lies posterior to the axis of the 
pelvic brim, then the uterine contractions drive the head more 
forcibly against the symphysis than is normally the case. As 
a result, the descent of the anterior parietal bone is obstructed 
and the posterior becomes the presenting part. This condition 
may also occur in flattened pelves and in cases of latero-flexion 



I'lG. 188. —Anterior Asynclitism, oh Litzmann's Obliquity. 
The head presenting at the brim, as felt by vaginal examination. 


of the body of the foetus in which the head is carried more 
anteriorly than normal. If the obstruction to the descent of the 
anterior parietal bone is so great as to prevent the pass^e of the 
head through the brim, the head continues to rotate on its antero¬ 
posterior diameter, and, consequent’y, the sagittal^ suture ap¬ 
proaches nearer and nearer to the symphysis {v. Fig. 188). If 
this rotation continues long enough, the ear may present. The- 
manner in which the head passes through the brim in a flat 
with this obliquity present is thus described by Herman : ‘ T^e 

pains drive down the anterior parietal bone, and, as it descends, 
the posterior lying parietal bone moves up, and then first the 
anterior parietal eminence passes the brim, then the posterior. 
Sdmetimes the side of the head opposite the promontory remains 
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fixed, and the head rotates round this point as when it is in the 
anterior parietal position it rotates round the symphysis. But 
this only happens when the fcetal head is small and soft, so that it 



Fig. 189.—The Moulding of the Head in Vertex Presentation. 
The black outline shows the unmoulded, the red the moulded, head. (Budin ) 



Fig. 190.—The Usual Moulding of the Head in Occipito-Posterior 
Positions of the Vertex. (Galabin.) 


becomes indented instead of moving up.’* Anterior asynclitism 
of the head is always unfavourable to delivery, 4nd in this way 
* Op. cit., p. 185. 
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contrasts with posterior asynclitism, which is the most favourable 
mechanism of delivery in cases of flat pelvis. 

Moulding.—The pressure to which the head is subjected during 
labour in consequence of the rigidity of the pelvis, results, in 
tlie case of a vertex presentation, in a considerable change in 
llie form of the head. The occipito-frontal, the sub-occipito-breg- 
matic, and the bi-parietal diameters are all diminished, while the 
necessary compensatory elongation is obtained by a considerable 
increase in the supra-occipito-mental diameter. These alterations 
produce a marked efiect upon the shape of the head, which is 
well shown in the accompanying diagram {v. Fig. 189). In cases 
of occipito-posterior rotation of the head, the moulding which 
takes place is somewhat different. It will be remembered that we 
described two methods in which the head could be born in this 
position. In the first, the root of the nose comes to lie under the 
symphysis, the sinciput is born first, then the vertex and occiput 
by flexion, and, finally, the face by extension. In this case the 
moulding of the head results in a marked diminution in the 
occipito-frontal and occipito-mental diameters, and a compensa¬ 
tory increase in ihe sub-occipito-bregmatic and in the cervico- 
bregmatic diameters (i/. Fig. 190). In the second method of 
delivery, extreme flexion brings the forehead behind the sym¬ 
physis ; the occiput is first born by a slight increase of flexion, 
and the remainder of the head by extension. In such cases, 
the moulding of the head results in the production of a more 
marked degree of the same changes as occur in the normal vertex 
mechanism. The sub-occipito-bregmatic and the sub-occipito- 
frontal diameters are very much diminished, while the com¬ 
pensatory elongation of the supra-occipito-mental diameter is 
considerable. 

The caput succedaneum, as a rule, first forms about the centre 
of the interparietal suture, and to the right or left of it according 
as the foetus lies in a first or second position. As flexion and 
rotation occur, and the head descends, the caput moves back¬ 
wards along the edge of the suture in the direction of the posterior 
fontanelle. In cases of occipito-posterior rotation of the head, 
the caput forms over the anterior superior angle of one or other 
parietal bone, according to the position in which the foetus lies, 
and does not materially change its position during expulsion. As 
the caput, as a general rule, is situated more on the right side of 
the head in a first position and on thic left side in a second position, 
it is usually possible to determine after expulsion of the foetus the 
position in which it lay, and so to correct our original diagnosis. 
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rrc|ur.iti(ms for I-il)oiir-rostiir« in Ohstctrical Tractice; The Side Position, 
Thu Dorsal I’osition, The Knetvchcsl Tosilion, TrcndclcnlnirK's 1 ’om 
lion, Walchcr’s I’osition The Management of the First StaRe-Tlu' 
Management of the Second Stane, The Treatment of Occipito-posterini 
I’tisitions t)f tlie Head -The ManaKoment of the Third StaKe-Thr 
ManaKcment of tlie Infant-Amesthesia during Lilxmr-The Use nl 
Fr^ot. 

Nokmai. labour consists in the child presenting by its vertex, and 
in the itterine contractions cotiiing on and following one another in 
such a manner that the cliild is born and labour is ended without 
ttrlilicial aid or any complications within twenty-four hoitrs. About 
()o iMtr cent, of all labours follow sttch a cotirse, and, consequently, 
it is of the greatest importance that the obstetrician should under- 
slatid the phenomena and management of normal labour. The 
golden rule to remember is that so long as events are following 
a normal course the patient rctiuires but little assistance, The 
obstetrician must l)c capable of detecting any deviation from the 
normal course of events and of remedying it, and he must also be 
capable of refraining from interference so long as their course 
remains normal. All iuternal manipulations impart an e.'ttra 
elcpient of risk to the labour, and hence they must only be made 
to guard against or remove greater risks. 

Preparation for Lalmr.—The room in which the patient is to be 
confined, and in which she must subsequently pass the puerj^rium, 
should 1)6, whenever {Mssible, of good size, well ventilated, warm, 
well-lit, and free from draughts and from unnecessary fjirniture. 
The patient’s bed must be so placed that plenty of light may fall 
on it, especially on the right-hand side. It should stand on a large 
piece of linoleum in order to prevent blood or other fluid from 
falling on the carpet. The Udstead should lie a single one, made 
of metal, and with a wire mattress, on which a firm hrir mattress 
is placed. If possible, it is advisable that during the confinement 
l)uards should lie placed lietween the hair mattress and the Avire 
one in order to make the former as steady as possible, as it is 
most diflicult to maintain the patient in either the lateral or the 
cross-bed position if the edge of the lied sags lieneath her weight. 

33 » . 
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I liese boards can be removed as soon as labour is over. '^The 
liL-d itself should be made in .the following manner from below 
upwards:—(i) The mattress; (2) A large mackintosh completely 
lovering the mattress and turned in beneath it; (3) An under 
lilanket; ^4) The under sheet and bolster;- (5) A small mackintosh 
enclosed in a draw-sheet, of sufficient size to reach from the 
middle of the patient’s back to the knees; (6) A pillow; (7) A 
tup sheet and the necessary number of blankets. The draw-sheet 
and contained mackintosh should hang over the side of the bed 
m such a manner as to form a valance, d The other essentials in 
the room are a large jug which will hold about a gallon and 
a lialf; 'a stand on which it can be placed and which will raise it 
about two feet above the bed of the patient; four basins—one in 
which to wash the hands, one for the antiseptic, one in which to 
keep cotton-wool wipes for the patient, and one in which to place 
any instruments that may be required ; plenty of hot and cold 
water, a small bath in which the infant can be washed ; a large 
bath or tin to place beneath the tied, if douching is required; 
lastly, a lire on which a kettle can be boiled should be within 
ii-acli, in cold weather it wdl be in the patient’s room. The 
jugs for the douche, and all the basins, must be carefully scrubbed 
with soap and water before use. fThe garments for the infant, 
.md the patient’s binder, etc., should be hung near the fire so that 
iliey may be warm when required, -f The sanitary towel or wool 
p.ul which it is intended to apply over the vulva after delivery, 
and the ligatures with which it is intended to tic the cord should 
Ilf placed at the commencement of lalxiur in a basin in i in 500 
I orrosive sublimate or other disinfectant. Hy so doing, they are 
''terilised ready for use when reipiired. 

rtie patient should be clad in warm, light, and loose garments 
whii h can readily be removed when necessary. During the first 
''tage, she may wear her usual underclothing covered by a 
lircssing-gown. During the second stage, when she is in bed, a 
^bort night-gown and a Hannel wrapper are best. A clean night- 
giiwn must be ready for use after delivery. 

It is advisable in all cases to administer a purgative as soon as 
'Ilf first symptoms of labour appear. Tor this purpose castor-oil, 
b luorice-powdef, or cascara sagrada may be used, and should be 
f'Mowed by an enema as soon as labour has well set in. In this 
' •ly the rectum is emptied, and all soiling of the parts by the 
• Mciiy' out of fx'ces during the s<,...md stage is avoided. The 
p'Uient should pass water at freriuent intervals during labour, and 
if she is unable to do so a catheter ibust be passed. It is also 
good thirjg for the patient to have a warm bath during the 
I'rcnionitory stage, but the nur^ must be in the room at the time 
-o.'is.sist her. Cases of precipitate labour, in which the child was 
'''jrn unexpectedly while the patient was in a bath, have been 
’<-'corded.‘> In all cases, the external genitals must be well washed 
'X the nurse with soap and water and then bathed with an un- 
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irritating antiseptic. For this purpose lysol is most suitable, but 
it must not be used too strong or it will cause smarting. The use 
of corrosive sublimate for this purpose during labour is contra¬ 
indicated, as it constringes the parts, and so makes them prone tu 
lacerate. Vaginal douches should nOt be administered in cases 
of normal labour, unless they are indicated by the presence of 
a pathological condition of the genital canal. 

PosTURij IN OiisTKTKiCAL Practick.— There are several 
different postures or positions in which the patient can be placed 
during labour, and which offer special advantages under particular 
circumstances. The principal of these various positions are as 
follows: 

(i) The side position. (2) The cross-bed position. (3) The 
knee-breast position. (4) Trendelenburg’s position. (5) Walcher’s 
position. 

The Bide PoBition.'--The choice of the side on which the patient 
shall lie is governed by the conditions present. In these countries, 
unless there is any special indication for any other position, the 
patient lies during the second stage on the left side, her buttocks 
projecting over the edge of the bed, and her knees slightly drawn 
up. She is then in the most suitable position for a vaginal 
examination, and during delivery the operator, standing behind 
her at the level of the sacrum and facing her feet, has his right 
hand free to undertake the necessary manu:uvres for the preserva 
tion of the perinaium. On the other hand, anomalies in the mode 
of presentation of the head at the brim or of the presentation 
may necessitate in some cases a change of position, as the side on 
which the patiei^ lies influences to some extent the relation of 
the presenting part to the pelvic brim and the course of internal 
rotation. When the patient lies on one side, the body of the 
fuitus falls over to the same side, and the presenting part, if not 
fixed, rises towards the opposite side. Accordingly, if the fictus 
is lying in an obliiiue position with its presenting pole in one iliac 
fossa instead of over the brim, by placing the patient on the side 
at which the presenting {X)le lies, we help the latter to rise out of 
that position and to come to lie over the brim. Similarly, if the 
presenting part is in the brim, and if we desire to lessen its 
pressure against one side of the brim, as in the case of a pro¬ 
lapse or presentation of the cord, we place the patient on the 
side at which the prolapsed cord lies, in order that the presenting 
part may rise slightly towards the opposite side. Furthermore, it 
is advisable that in a vertex presentation the patient should lie 
on the side to which the occiput is turned, and in a fc^ce presenta¬ 
tion on the side to which the chjn is turned, as this is said to 
favour their anterior rotation. 

The Dorsal Position. —In the dorsal p)osition, the patient lies on 
her back, the head and shoulders low, the hips slightly raised, 
and the lower limbs drawn up and separated, so that the heels 
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,est tirmly upon the bed near the thighs. The dorsal position s 
usually adopted in preference to the lateral position, on the 
Continent and in America, during the delivery of the infant. 
Ik cliief advantage is that auscultation can be more readily 
performed at any moment without changing the position of the 
, ilient-an important consideration during the e.xpulsion of the 
Irtus Whatever may be its merits in the second stage, there 
can be no doubt that—as will be presently seen—it is the most 
advantageous position in which to place the patient during the 
lliird stLe. In the dorsal cross-bed position, the patient lies on 
her bacl^acroES the bed, with her buttocks projecting over the 
edge (v. Fig. lyi), and her legs supported by an assistant at cad 
s!de!S resting on specially made leg-rests. It is tlie position 



l'Hi. lyi -Tiik Dorsai- Cross-Hki) I’omtion. 

usually adopted in all obstetrical operations, save, perhaps, the 
application of the forceps. 

The Knee-Ohest Position.— In the knee-chest, or knee-brc.ist, 

,position, the patient kneels in bed, and then bends fo/w^rd um.l 
lier chest comes in contact with the bed {v. Fig. 192). Ily so doing 
her Ixidy forms an inclined plane- the pvdvic end being the highest 
and, in consequence, the effect of gravity is to cause the abdominal 
contents to drop towards the diaphragm, and the uterine contents 
to fall towards the fundus. The position is of use m obrfetrical 
practice for two purposes :-first, to assist efforts at the reduction 
of a retroverted pregnant uterus, and, secondly, to dimmish as 
far as possible-the force with which the presenting part presses 
against ^he pelvic brim. It will be readily underst^d that, in 
the condition known as prolapse or presentation of the cord, the 
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fcEtus runs a consideral>Ie risk of asphyxiation in consequence of 
nipping of the cord between the presenting part and the pelvic 
brim, and that anything that lessens the pressure of the 
presenting part against the brim will diminish this risk. If the 
patient Is placed in the knee-chest position, and if the presenting 



part is not fixed, the latter will fall away from the brim and 
pressure uixDn the curd will temporarily cease. 

Trendelenburg’s Position. — In Trendelenburg's pusition, the 
patient lies un her back, with the hips considerably raised above 
the level of the remainder of the body. The body thus forms 
an inclined plane, as in the knee-chest position, but with the 



Fig. 193 —An EXTeMKlRISKD TKKNDKLKNSt’llG's I'USISION 


difference that in the latter position the back of the patient was 
uppermost, while in Trendelenburg’s position the abdomen is 
uppermost. This position is usiuJly adopted in operations on 
the pelvic organs, and is obtained by placing the patient on an 
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operating-table, which can be inclined to the required angle. It 
may also be used as a substitute for the knee-chest position, than 
«hich it is more comfortable, in cases of prolapse of the cord. As 
ill such cases the patient is usually in bed, an extemporary methoci 
of maintaining her in the required position must be improvi^d. 
A simple method of doing so consists in laying a square kitchen 
cliair on its face along the bed, the top back-rail tow.ards the 
patient (v. Fig. 193). The back of this is then well padded \vith 
cushions, and the patient placed on it in such a manner that her 
hips are the highe.st part of the body. . 

Walcher’s Position.—In Walcher’s position, the patient lies on 
her back on a table or firm lied in such a manner that the sacrum 
rests on the edge, while her legs hang down freely without supiwrt 



(i'. Fig. 194). The position is named after Walcher, who originaljy 
drew attention* to its advantages in certain cases. It results in 
a downward rotation of the pelvic girdle round the sacro iliac 
joints and in the consequent movement of the symphysis pubis 
away frorti the promontory, and by its means a temporary increa^ 
is obtained in the length of the true conjugate, and a correspond¬ 
ing diminution in the length of the antero-posterior diamet^ m 
the outlet. According to Walcher, this increase is from one-third 
to half an inch (0-85 to 1-3 cms.). The cause of the rotation of 
the pelvic firdle is to be found in the weight of the hanging 
limbs which weight is transihitted to the innominate- iwnes 
through the Y-;haped ligaments. The movement is akin to 

*.* Die Conjugata elnea engen Beckens isl Keine Konstant'e Grdsse, etc,, 
Cntralb, /. Gyn., 1889, pp 892, 893. 
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that ’described by Matthews Duncan under the term ‘ nutation 
of the sacrum,’ find only differs from the latter in that in sacrni 
nutation the sacrum is said to alter its position with regard to the 
jtelvic girdle, while in VValcher’s position the pelvic girdle alteis 
its position with regard to the sacrum. Walcher’s position is of 
considerable value in all cases in which, in consequence of a slight 


\ 



I'lr. IIJ5. -Diai.kam hiiiiwiNi', tits Kkkkct ok \Vai.ciikk's I’osition on tiii 
I.KNi-.iii OK Till- True Conjuu.ate 

lo, Length of (.'..V. in centimetres when the patient is in the lithotomy 
position ; to 5. length when in Walcher's position. (Biimm.) 

■ 

disproportion between the head and the antero-posterior diameters 
of the brim, a temporary increase in the length of the latter is 
re(|uired. It, however, possesses the drawback that the patient 
can only be kept in it for a sh6rt time, in consequence of the 
extreme discomfort which it causes. The avail^le time is, how¬ 
ever, long enough to permit of the delivery of the fore-coining 
head with forceps, or of the after-coming head with the fingers. 
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The Management of the First Stage. —The obstetrician’s 
liities during the first stage of labour are not many. He 
niist first determine the presentation and position of the fa-tus, 
he slate of the genital passages, and the general condition of the 
i.uIlmU. If the results of his e.\amination show that the case is 
,o r.'ir in every way normal, his second duty is to facilitate the 
iluMioinena of the stage so far as possible. 

We have already described how the diagnosis of the conditions 
)f labour is to be made. The obstetrician should first obtain 
inini the appearance of the patient as mucli information as 
possible regarding her condition, general health, etc. He should 
onnt the pulse and note its strength, and, if necessary, take the 
leinperature and examine the heart and lungs., He should then 
aiefully palpate the abdomen of the patient,, and next, after 
thoroughly disinfecting his hands, he should make a vaginal 
L'\amination .} Finally, he should auscultate the fu'tal heart, in 
order to determine the condition of the fujtus. 

His next duty consists in facilitating the normal and regular 
occurrence of the phenomena of the stage. The main phenomena 
of the first stage ate the taking up and the dilatation of the cervix 
iiiul the engagement of the foetal head in the pelvic brim, if this 
h.is not already occurred.' Dilatation of the cervix can be facili¬ 
tated by inducing the patient to walk about, or to sit rather 
th.iu to lie down, knd by preserving the membranes from premature 
lupture. The uterine contractions of the first stag6 act more 
adwmtageously when the patient is in an erect posture, as the 
;i' lion of gravity increases the downward pressure of the ovum. 
In this matter, patients, as a rule, require little urging, as they are 
more comfortable whilst walking about than when in bed. “ Fre- 
malure rupture of the membranes cannot always be prevented, 

the time at which this occurrence takes place usually depends 
oil the adaptability of the presenting part to the lower uterine 
''Vgment. It can, however, in some cases be warded off by pre- 
wnting ‘bearing-down’ efforts on the part of the patient, and by 
I'ccping her in bed during the first stage in all cases in which the 
membranes protrude unduly into the vagina during a contraction 
of the uterus. It is unnecessary to remark that premature 
lupture may sometimes be the result of a maladroit vaginal 
examination. As soon as the uterine orifice is completely dilated 
t'li* membTanes are no longer required, and, if they do not rupture 
'pontaneously, they may be artificially ruptured. This can be 
done by cutting them through by means of a scratching move¬ 
ment of the finger-nail, or preferably by puncturing them. For 
tile latter purpose, the sterilised stilette of a catheter is suitable, 
■iiul is usually at hand. 

The engagement of the foetal head can best be assisted by 
"eeing that the a^is of the uterus and of the brim as nearly as 
possible coincide, and by removing any obstacle to the descent 
'd tile head. <.As a rule, the axis of the uterus tends to fall in 

22 —2 
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front of the axis of the brim, particularly in multiparf, owing t(j 
the lax condition of the uterine wall. It may also incline to one 
or other side. The best means of correcting any such deviation 
consists in pinning a binder round the abdomen in such a manner 
as to lift the uterus upwards, and to press it in the required 
direction. 'In a normal case, the only obstruction which may be 
olTered to the descent of the head is a full bladder or rectum, 
either of which conditions can easily be removed. 

Abstention from unnecessary interference is essential through¬ 
out the whole of labour. In the first stage, the amount of inter¬ 
ference which is necessary in a normal case is extremely small. 
Once the obstetrician has made his diagnosis of the nature of 
the case, and has assured himself that all is normal, and has 
given the necessary directions to the nurse and advice to the 
p.'itient, the shorter time he remains in the patient’s room the 
better for her. There is nothing so bad for a patient as a fussy 
medical attendant or nurse, particularly during the first stage, as 
her sufferings then are not so great as to save her from being 
worried by trifles. Repeated vaginal examinations are not only un¬ 
necessary, but harmful; the preliminary examination over, another 
should not be made until the commencement of the second stage, 
unless the first stage is unduly prolonged. Once the obstetrician 
has taken over the management of the case, all vaginal examina¬ 
tion by the nurse must be strictly forbidden. Fortunately, in„the 
case of the properly trained modern nurse such a precaution is 
seldom necessary, as she will herself appreciate the necessity for 
non-interference. In the case of the older nurses, who considered 
that it was part of tlieir duty to follow the entire labour with 
the finger in the vagina and to assist in the dilatation of the os, 
the difficulty of preventing them from so doing was considerable. 

Management of the Second Stage. — The duties of the 
obstetrician during the second stage are more important and 
greater in extent, although, as before, they fall under two heads. 

* He has to determine that labour is proceeding in a normal 
manner,* and to facilitate the phenomena of the stage. 

'To determine that labour is proceeding in a normal manner, 
the^ obstetrician must Carefully watch the appearance of the 
patient, the^ condition of her pulse and temperature,’ the character 
of the uterine contractions and their effect upon the uferus,' and 
the^ mechanism of the descent of the head. One vaginal ex¬ 
amination is all that is necessary during this stage, and in many 
cases even it can be dispensed with. It should be made as soon 
after the rupture of the membranes as possible, in order to 
determine whether a fmtal limb or the cord has prolapsed during 
the escape of the liquor amnii. Id cases in which the first vaginal 
examination showed that the head was fixed ip the pelvis and 
filled the lower uterine .segment, this second e.vamination need 
not be made, as under these circumstances it is impossible that 
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any prolapse should occur. If the second stage is unduly pro¬ 
longed, it will probably be necessary to make a third examination 
in order to determine the cause of the delay. 

The principal phenomenon of the second stage is the expulsion 
of the foetus. During the first part of this process—that is, until 
the fretal head appears at the vulva, the obstetrician does not 
need to give any active assistance. The patient is kept in bed, 
as in this position she can best assist the uterine contractions 
hy voluntary bearing-down efibrts. These efforts are now en¬ 
couraged, and, to enable her to make them with greater effect, 
a towel is tied to the foot or head of the bedstead in such a 
manner that she can take it in her hands and pull upon it during 
a bearing-down effort. If an occipito-posterior position of the 
head has been diagnosed, we may encourage forward rotation of 
the occiput by pressing up the forehead with the fingers in the 
vagina during a contraction, and so increasing flexion. In all 
caseif, the patient should lie on the side to which the occiput is 
directed, as this encourages its anterior rotation. 

.\s soon as the foetal head appears at the vulva, the assistance 
rendered by the obstetrician must become more active, and he 
must prepare to assist the birth of the fietus and to prevent 
tlie laceration of the perinacum. Numerous methods have been 
rei ommended for preventing laceration of the perinmuin; but 
sDiiye of these, instead of being of value, perhaps actually pre¬ 
dispose to rupture. In whatever method is adopted, the following 
objects must be kept in view :— 

(1) TIu Protnotion of the Relaxation and Dilatahility of the Parts .— 
We have seen already that the vagina and perinxum obtain 
their power of extreme dilatation during labour mainly from a 
serous infiltration which softens and relaxes their tissues. We 
cannot, perhaps, very materially increase the amount of this 
transudation, but we can at all events avoid lessening it. All 
methods which aim at the direct support of the perinajum have 
a prejudicial effect, inasmuch as they prevent this transudation 
by squeezing the perinacum between the supporting hand and 
the descending head, and so diminishing the blood supply. All 
a^-tringent antiseptics, such as corrosive sublimate, have a some¬ 
th hat similar effect, and in addition corrosive sublimate increases 
the friction between the presenting part and the mucous mem¬ 
brane, and so increases the strain on the perina-al tissues. We 
' an, perhaps, increase the dilatibility of '.he perinacum to a slight 
extent by bathing the parts constantly with hot water to which 
au antiseptic such as lysol has been added, as the soap in the 
latter acts a%a lubricant and diminishes friction. 

(2) Maintenance of Flexion of tiu Head. —The accompanying 
diagrams (v. Figs. ig6, 197) show the necessity for the main¬ 
tenance of flexion until the lowest possible portion of the occipital 
iHTne lies beneath the symphysis. If the superior portion of 
the occipital bone engages beneath the symphysis, then, as 
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the head rotates round this point during extension, a diametir 
approximately corresponding with the occipito - frontal musi 
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'I'lic lunger iia'i))i(() rruntal iliiiinutur distcnils the pcrinii'uni. 

distend the vaginal irifice. If, on the other hand, a point'on 
the occipital hone below the occipital prominence fixes behinil 
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the symphysis, the suh-occipito-frontal diameter will alone havi 
to distend the vaginal orifice that is to say, a diameter of foui 
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iiu lies instead of one of four and a half inches. The method of 
maintaining fle.xion will be described presently. 

(3) Delivery between the Contractions. —If the head is expelled by 
a uterine contraction at a time when the patient is straining and 
bearing down forcibly, the danger of perinseal laceration is greatly 
nil reased, as is the difficulty of bringing out the head in the most 
suitable position. If, on the other hand, we can prevent the head 
liimi coming out during a contraction, we can deliver it by e..\- 
jiii ssion from behind the anus assisted by the voluntary efibits of 
ihe woman as soon as the contraction is over. It is not, however, 
always possible to retard expulsion, but we can, at all events, 
iliiiiinish the force which is driving the head downwards. As 



I'll.. lyS. -Tiik Isi'iKFCT Mr.Tiiiiii of 1’rfsi:r\ im. tim. I'fkin.iim. 

I'lio lieel of the rif;ht li.nul inishcs the he.nl fnrwaril by pressure ajiplieil be¬ 
tween the anus anil the coccyR. .mil the finders of the left hand enih .iRoiir 
tu (1r&w the head forwaid. 

soon as the birth of the head appears imminent, take away the 
iowel, or whatever it may be, upon which the woman is pulling, 
and as soon as a contraction ensues, desire her to take deej) 
breaths or to cry out, as by so doing she prevents herself from 
bearing down. Then, as soon as the contraction has p.tssed off, 
endeavour to express the head in the manner which we are about 
to^descrilxe, and, if further help is required, desire the patient to 
strain down. 
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Accordingly —to recapitulate, a method of preserving the 
perinajiim to he satisfactory must not entail direct pressure upon 
the perinaeum, must maintain flexion of the head as long as 
possible, and must enable us to deliver the head between the 
contractions. 

The due performance of these objects will, we consider, be best 
ensured by the following method. The patient lies on her left side, 
her buttocks projecting beyond the edge of the bed, her legs drawn 
up, and separated by a pillow. The obstetrician, standing by the 
side of the legs at the level of the buttocks, passes the left hand 
over the abdomen of the patient, and brings it between the thighs 
from before backwards, in such a manner that the advancing head 
can be grasped by the lingers when required (v. Fig. 343). When 
a contraction occurs, the patient is told to cry out and not to strain. 
If by this means the force of the coptraction is so weakened that 
the head is not expelled, so much the better. • If,, however, the 
contraction is strong enough to drive the head downwards, all 
we can do is to try to bring the latter down in the most favourable 
position, as it is inadvisable to endeavour to hold it back. Witli 
the fingers of the left hand applied to the scalp, endeavour to 
draw the hciul as far forwards into the arch of the pubis as 
po.ssible, while with the heel of the right hand endeavour to press 
the head forwards, and at the same time to keep it in a position of 
flexion, until lire occipital prominence, or a point below it, Ijes 
beneath the symphysis. Further pressure with the fingers of the 
right hand will then result in producing extension, during which 
the head will be born. The extent to which the head can be 
drawn forwards by means of the lingers of the left hand is of 
course very slight, until a suflicicnt part of the head has been 
born to alTord a firm grip. The forward pressure of the right 
hand is applied, not on the periiueal body, but oi’er the area 
bounded anteriorly by the anus, laterally by the tubera ischii, 
and posteriorly by the tip of the coccyx. When the head is 
distending the perina'uiii, its outline can readily be felt, and with 
a little practice we know exactly what part of the head we are 
pressing upon. 

It we are able so to lessen the stiength of the contraction that 
it does not expel the head, as soon as it is over we apply pressure 
behind the anus, as has been descrilied. For such pressure to be 
effective the head must be sufficiently low down, otherwise our 
pressure will merely drive it back into the uterus. If we find, on 
applying pressure, that the head is not sufliciently low, we must 
wait until another contraction has occurred, and then try again. 
If the head is sufliciently low, but the resistance to its birth is too 
great to allow it to be expressed in this manner, the patient must 
be made to bear down slightly, and''then, as a rule, the head can 
be delivered. 

The direct method of supporting the perinaeum differs essentially 
from the foregoing. The palm of the right hand is laid over the 
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pi riniT-'utn in such a manner that the concavity between the thumb 
and index finger corresponds to the posterior margin of the vaginal 
orifice. As the head distends the perinarum, the latter is sup¬ 
ported and prevented from becoming overdistended, while, at the 
fame time, the head is gently pressed in the direction of the 
Mvmphysis. The objection to any such method is—as has been 
mentioned—that the natural mechanism by which the perin;eum 
IS rendered dilatable is hindered. Furthermore, the method is not 
of much practical value. We can pre\’ent by pressure the peri¬ 
neum from bulging downward any farther than we think fit, but 
we cannot prevent it from splitting down the middle in order to 
allow room for the advancing head, and this is in all probability 
what occurs when the perineum is directly supported. Indeed, 
it is not improbable that rupture occurs in a greater percentage of 
rases than would be the case if the e.xpulsion of the head was left 
to Nature. It is not difficult to understand why this should be so. 

I )irect pressure upon the perineum cannot increase its dilata- 
hility, nor can it diminish the diameters of the head, which must 
ilistend it. If the perineal dilatability is not sufficient to allow 
uxjin for the head to pass, the perinaaim will rupture whether we 
sup.port it or not. Consequently, there is no appreciable gain 
obtained from mere support. If, on the other hand, we support 
it too strongly, we perhaps prevent it from bulging downwards to 
ilijit degree to which, if uninterfered with, it would have bulged 
without rupture, and in such c.'ises the perina-um is c-ompcilud to 
lupture in order to allow the head to pass, even though its 
maximum amount of distension has not been re.ached. In short, 
the direct method has nothing to recommend it, and should not he 
adopted. 

Several methods have been recommended, in the performance 
of which the fingers are introduced into the rectum. The 
‘ manreuvre of Kitgen consists in passing the index and middle 
lingers into the rectum and making pressure upon the forehe.ad of 
the fictus, while at the same time the thumb close to the four- 
chette controls the part of the head that is already born. It is 
oh^ious that by this means we are applying a pressure to the 
head which can be just as well .applied externally over the 
ano-coccygeal space, as we have described, and this, too, without 
soiling the fingers. Goodell + recommended hooking two fingers 
into thd rectum and drawing it forward, with the object of 
lengthening the perina.'um, while at 'he same time the thumb 
controls the advance of the head All methods in which the 
lingers are introduced into the rectum are objectionable, while 
(ioodell’s method in particular probably tends to cause laceration 
of the rectal mucous membrane. 

' ' L’eber ein Dammschutzverfahren,' Monaiss /. Gr&uWc, 1855, vi 

UT.J47. . ’ . 

i ' Critical Inquiry into the Management of the Ferina um during 
l-alioiir,’ Anui, Journ. 0/ Med. Srunces, 1S71. vol Ixi., pp. Si ~'> 
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In some cases in which, owing to the small size of the vaginal 
orifice, serious laceration appears to be certain to occur, it is 
advisable to perform the operation known as episiotomy—that is, 
to incise the perinaaim in such a manner as to increase the size of 
the vaginal orifice. This procedure was first recommended by 
b'ielding Ould* in 1742, and since then has had intervals of 
popularity and unpopularity. There is no doubt that the clean- 
cut incision made by scissors will in some cases be smaller, and 
will heal more readily than the large laceration which might 
otherwise result, and, further, that such an incision may save the 
involvement of the rectal wfill or sphincter ani. It is, however, 
dilTicult to foretell before a laceration occurs its probable course 
and extent, and, consecpiently, it is difficult to know what cases 
are suitable for episiotomy and what cases are not. It is, how¬ 
ever, always well to have a stout pair of blunt-pointed scissors at 
hand, and if the degree of dilatation of the perina;um is e.xcessive 
before the large (If.-imcters of the head distend it, episiotomy may 
be performed. Tlic metliod of doing so will be subsequently 
described. 

We wish to impress on our readers the necessity of having an 
uninterrupted view of the expulsion of the fictus and the dilatation 
of the perina'um. It ought not to be necessary to do so at the 
present day, but, in view of the fact that some text-books appear 
to imply that it is not always necessary to have such a view, \ve 
think it well to insist upon the point. Presumably, when non- 
exposure of the paits is adopted, it is done with the object of 
sparing the feelings of the patient, but, during the expulsion of 
tlie fo'tus, the patient is far too much occ\ipied by her suflerings 
to notice what is done, and, moreover, no sensible patient will 
object to a precaution taken for her own good, if the necessity for 
it is made clear to her. The patient’s .sensibilities have in the past 
been too frequently considered to the detriment of her physical 
condition. Catheters have been p.assed by touch, and cystitis set 
up. Vaginal exjuninations have been made under the clothes—the 
fingeirs being guided into the vagina by passing them up the back 
of the thiglis to the butto<'k, and then over the perinamm and 
fourchette to the entrance of the v.agina, and .septic infection has 
resulted. The fictus lias been delivered under the bedclothes, 
and the perina'um torn into the rectum without the medical 
attendant being any the wiser. Such practices are now. we hope, 
abandoned for ever. At one time they were the sign of the skilful 
obstetrician; they .are now the sign of the ignorant one. 

As soon as the head has been delivered, the next duty of the 
obstetrician is to .ascertain that the cord is not twisted round the 
neck. To do this, he slips one or two fingers into the vagina 
until the neck is reached, and feels'carefully in all directions. If 
the cord is round the neck, it must be set free in spme manner, as 
otherwise it may be so short .as to prevent the birth of the fictus. 

• * A Treatise on Mkiwifery,' p. 145. 
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Tlic usual method of doing this consists in drawing down a loop 
iind slipping it over the head. If there is a second loop, it must be 
drawn down in a similar manner. In some cases, the cord may be 
-o tightly round the neck that it is impossible to draw it down, 
and, as immediate delivery of the hctus is necessary, some other 
method of freeing it must be adopted. Accordingly, in such cases 
make the patient bear down, or apply pressure over the fundus of 
the uterus, and as the foetus descends slip the cord first over one 
blioulder and then over the other. The result of this is that the 
fii tus descends through the loop in the cord. ' If the portion of 
cord round the neck is so short as to prevent even this mammivrc, 
tlie loop must be divided with scissors, and the fetus iiuickly 
delivered by pressure upon the fundus and traction on the head. 
The fcr-tal end of the cord is then immediately ligated. It is (]uite 
unnecessary to ligate the cord before it is divided, as the com¬ 
pression to which it is subjected during the expulsion of the fu tus 
will prevent any h.mmorrhage from occurring. 

If the cord is not round the neck, or, if being so at first, it is 
■-et free and is found to be pulsating, it is not necessary to unduly 
hurry the expulsion of the trunk. Usually, in half a minute or so 
after the birth of the head, a uterine contraction occurs and drives 
the shoulders down. As they descend, lift the head forwards 
lietween the thighs in the direction of the mother’s abdomen, in 
(irdcr to bring the posterior shoulder o\er the perina’um. 'I'hen 
draw the head slightly backwards, in order to bring the anterior 
shoulder from behind the symphysis. In this way hotli shoulders 
arc delivered, and by again drasving the heacl and shoulders 
torward the rest of the body follows. 'I'he left hand on the fundus 
should follow down the descending uterus, and note that it 
IS contracting properly. If it is necessary to expedite the ex¬ 
pulsion of the shoulders for any reason, always endeavour to do 
so first by pressure over the fundus, and if this fails then apply 
traction to the head. I’ressiire applied over the fundus has the 
‘-ame effect as have the contractions of the uterus, and does not 
in any way interfere with the ordinary mechanism of delivery. 
Traction applied to the head before internal rotation of the 
slioulders has occurred may, on the other hand, interfere with 
the ordinary mechanism, and lead to the impaction of the 
shoulders in the pelvis. If we are finally obliged to pull upon 
the he.-ld, we must at the same time rotate it gently in whatever 
direction rotation of the shoulders occurring. It is atUisablc 
to pass the fingers into the vagina along the child's liody to 
ascertain the position of the shoulders, and if either axilla has 
descended sufficientlv low to be within reach, to hook a finger 
into it and apply traction. Even a normal case may sometimes 
require such assistance, but, if a case cannot be deli\ ered by this 
means, it shows that it has ceased to be normal, and that the 
shoulders have become impacted. The treatment of such a con- 
ilition will be referred to in its proper place. 
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There is a riuestion of practical importance which will occur to 
many regarding the management of the second stage, and that is, 
Is it necessary to adopt any special measures in the case of 
occipito-posterior positions of the vertex ? As we have seen, in 
the large proportion of cases the occiput rotates anteriorly, while 
in others it rotates posteriorly and causes a corresponding delay 
in labour. In the first class of case any interference is un¬ 
necessary, but in cases in which posterior rotation is probable it 
is obvious that everything should he done to promote anterior 
rotation. Such an answer is not, however, of any practical value, 
as we cannot tell beforehand whether in a given case the occiput 
will rotate anteriorly or posteriorly. Before answering the question 
definitely, let us first see what are the various ways by which the 
position can be corrected. This can be done by one or other of the 
following methods, according to the circumstances of the case:— 

Botation of the Foetus by External Manipulations.—This method 
is described by Herman.* It can be performed in all cases in 
which the membranes are unruptured and the head above the 
pelvic brim, and consists in rotating the body of the fictus on its 
long axis by means of gentle pushing movements as in external 
version. The movements are made in such a direction that the 
anterior shoulder moves towards the opposite side of the pelvis 
to that at which it previously lay, and the back comes to lie 
anteriorly. Thus, if the ftetus originally lay in a first positioq 
with the back posteriorly, and its anterior shoulder at the anterior 
end of the right oblkpie dianicter, this shoulder is pushed to the 
right until it lies at the anterior end of the left oblujue diameter. 
The fmtus then lies in the first position with the back in front. 
The head should be held over the brim in this position until it 
becomes fixed, or, if the os is fully dilated, the membranes may 
be ruptured and a tight abdominal binder applied. In this way, 
the same end will be obtained. 

The_ Production of Increased Flexion.—As we know, one of the 
most important causes of posterior rotation of the occiput is in¬ 
sufficient flexion, and consetiuently a very proper way of preventing 
the occurrence of posterior rotation is by increasing flexion. This 
can be done—at .all events to a slight extent—at almost any stage 
of labour by p.assing two fingers into the vagina, and firmly, but 
without violence, pusliing up the forehead during a uterine con¬ 
traction. This procedure is repeated during several contrn\;tions, 
and as no increased resistance is offered to the descent of the 
occiput, the latter descends, and the degree of flexion is increased, 
blexion can also be produced by pulling down the occiput instead 
of by pushing up the forehead. This procedure, however, neces¬ 
sitates the use of an instrument known as a vectis, 'which is 
not, as a rule, to be found in the arihainentarium of the modern 
obstetrician. It has nothing particular to recomijiend it, and, 
consequently, need not be described. 

• ' Difficult I-abour,' second edition, p. t). 
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Botation of the Head by Internal Manipulation. —This method 
is adopted by Tarnier," by whom it was described, and is carried 
out as follows;—Pass into the vagina the index finger of whatever 
liand corresponds to the side towards which the anterior ear of the 
fu'tus is directed. If the foetus lies in the first position with the 
back behind, the right ear will be anterior and point towards 
the left side, consequently the right finger will be used. Pjlss 
this finger upwards beside the head until it lies behind the right 
car, and then, keeping it fixed in this position, wait for a con¬ 
traction and, as soon as this occurs, carry it steadily and firmly 
forwards along the back of the left pubic bone and past the 
symphysis until it reaches a corresponding position at the opposite 
side. In this way the head is rotated until the right ear, which 
originally lay at the anterior end of the right oblique diameter, has 
come to lie at the anterior end of the left oblique diameter. This 
manipulation is best performed at the end of the first stage or at 
ihe commencement of the second, and the attempt at rotation is 
m.ide just as a contraction is about to occur. If the necessary 
amount of rotation has not been obtained by the time the contrac¬ 
tion has ended,-wait for the next contraction, keeping the head 
in the position it has reached by a slight pressure of the fingers, 
and then repeat the attempt. Internal rotation can. also be pro¬ 
duced by means of the forceps. This procedure was first described 
by Stnellie,t to whom it gave ‘ great joy.’ It is not, however, a 
practice which can be recommended, as it may lead to injuries of 
the head of the foetus and of the maternal soft parts. 

Station by Oombined External and Internal Manipulation.— 
This method consists in passing one hand into the vagina and 
grasping the head internally with it, while the other hand, on the 
abdominal wall, lies over the anterior shoulder. Then, by internal 
rotation of the head assisted by pressure upwn the anterior shoulder 
in the required direction, the occiput is brought anterior. If the 
shoulders follow the rotation of the head to the re(iuired extent, 
the head will remain in its new position; if the shoulders have 
not rotated, the head will slip back again into its former position. 

We must now answer the question which we have asked. Is 
it necessary to correct every occipito posterior position of the head 
by one of the foregoing methods ? Most authorities will disagree 
in the answer. ' We consider that if the head is not fixed, and if 
the foeths can be rotated by external manipulation, it is well to do 
so. If external manipulation fail we may, perhaps, endeavour to 
cause rotation by promoting flexion in the manner that has been 
described and by directing the patient to lie on the side to which 
the occiput is turned. Otherwise, the case may be left to Nature. 
Even if the occiput does rotate posteriorly, eventually, in most 
cases, labour will end naturafly. If it is delayed, extraction with 

* Ribemont-D&saignes and Lepage, p. 398. 

.+ ‘Theory and Practice of Midwifery,' New Sydenham Society's edition, 

'ol. ii , p. 339. 
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the forceps is not difficult.’ Herman states, that, in cases in which 
prolonged traction had been made with the forceps without 
success, he has fretjuently succeeded in rotating the occiput for 
wards by combined external and intermil manipulation, and has 
then easily elfected delivery by the forceps.* Accordingly, in 
such cases, this procedure may be tried. 

'I'liii Manai.kmun r oi' 'lui! 'rtiiai) Stack.— In a case of 
normal l:d)Our, the third stage is the one which re(iuires the 
most ciirefiil attention on the part of the obstetrician. As we 
have tdready seen, the contractions of the uterus can, unaided, 
ell'ect the expulsion of the fodus, the detachment of the placenta, 
and the expulsion of the latter from the uterus; but they, as a 
rule, fail to bring about the expulsion of the placenta from the 
vagina within a reasonable time, owing, in Jill probability, to the 
artilicial surroundings and position of the patient. Conserpiently, 
skilled aid is required to assist in the delivery of the after-birth. 
I'urther, the liability to hannorrhage, as a result of the detach¬ 
ment of the after-birth, appears to be considerable amongst 
civilized races, and on tliis account also skilled :\ssistance is very 
nece.ssary during the third stage. 

'I'lie duties of the obstetrician during the third stage consist in 
faeditating the detachment and expulsion of the placenta, and in 
preventing the occurrence of hiemorrhage, Clinically, we divide 
the third stage into two periods, in correspondence with the tw'o 
stages in the expulsion of the after-birth. During the first period, 
the |)lacenta is detached and expelled from the cavity of the uterus 
into the lower uterine segment or the vagina. During the second 
period the placenta is expelled from the lower uterine segment 
or vagin.'i externally. During the fir.st period, the duties of the 
obstetrician are to iirornote the contraction juid retraction of the 
uterine fibre in order to bring about the detachment and expulsion 
of the placenta. During the second period, his duty is to still 
promote contraction and retraction, and, in addition, to expel the 
placenta from the v.agina 

As soon as the infant is born, the patient is turned from the 
lateral position on to her b.ack, and the medical attendant places 
his hand upon the fundus of the uterus. He m.aiutains the hand 
in this position during the entire stage, in order to note the occur¬ 
rence ol contraction and relaxation of the uterus, to promote 
contraction by gentle friction of the fundus, and to prevent the 
accuniiilation of clots in the cavity in cases in which the con¬ 
tractions are feeble or absent. He further notes by this means 
the rising of the uterus into the abdomen, an occurrence which 
shows that the placenta h.as been expelled. The hand must be 
so applied to the uterus that it coi'brs the fundus completely— 
roofing it over as it were. If the hand is applied to the anterior 
surface of the uterus, the fUndus may slip away above it, and 

• 0^. cii., p 13. 
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t R‘n the stimulation of the hand may cause the lower uterine 
-Liineiit to contract while the fundus remains in a more or less 
■i 'i,i\ed condition alxDve. In this manner, irreffular contractions 
,,f ilu: uterus are set up, and tliese may residt in the incarceration 
il the placenta or in the occurrence of post-partum ha'niorrha|,'c 
due to the accumulation of clots in the uterine cavity. I’erhaps 
the best method of applying the hand consists in sinkiiifj its ulnar 
eilRe transversely into the abdomen just below the umbilicus, 
until it meets the resistance otfered by the spinal column. 'I'he 
entire uterus is then below the palm of the hand. 

The object of placing the patient in the dorsal position is 
nb\ ions. In the first ])lace, the obstetrician can, with tar greater 
iMse, ‘ control ’ the uterus, and, in the .second jilacc, the titerus 
lends to sink into the pelvis anti so to occlude the dilated vagina. 
When, however, the patient is in the lateral position, the uterus 
tfiuls to fall to one or other side anti to draw the vagina upwards 
with it. Such a movement may cause a negative pressure inside 
the vagina and so facilitate the entrance of air. 

W’e must now consider the management of the placenta. .As we 
hat e .seen, the coptractions of the uterus will suffice to detach the 
pl.iienta and to c\pel it into the vagina, and this will, as a lule, 
lake place within a eompar.itively short period after the delivery 
ol the fietus. The further e\))ulsion of the |)lacenta is, however, a 
ii'i,hous process, and may take a considerable number ol lioiiis if 
li lt to the natural efforts alone. Moreover, the detachment and 
' \|iulsion of the placenta from the uterus is a process wliii h can 
11 ally be only satisfactorily carried out by tbi‘ natuial mechanism. 
Ii must be remembered that not only has the placenta to be 
ili'tached, but the mouths of large uterine bloodvessels have to 
be permanently clo.sed in order that luemorrliage from them may 
not occur. The closure of these vessels is mainly brought about 
by uterine retraction, and this process reipiires a little time and 
several contractions of the uterus to complete. If the placenta 
is detached by the forcible compression of the uterine walls from 
without, retraction may not at the time be complete, and lui'inor- 
riiage will result. If, on the contrary, its detachment is left to the 
natural efforts, we can be sure that, by the time it is completely 
detached, retraction will be complete, further, it is all-important 
tliat the entire placenta should come away and that no fragments 
should be left adherent to the uterus. Unless the adhesions 
between the placenta and the uterus are pathologically dense, 
a normal amount of contraction and retraction will serve to com¬ 
pletely break them down. If, however, we endeavour to break 
them down by forcible compression of the uterus from without, it 
is extremely probable that fragments of the placenta will be torn 
oil and left in the uterus. The expulsion of the placenta from 
the vagina is ^juite another matter. There are no adhesions 
holding it in this position, and all that is needed to procure 
Us expulsion is a sufficient expelling force. This force can be 
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safely supplied by the obstetrician, and inasmuch as the natural 
mechanism by which the second stage of placental delivery is 
elTected is a slow and tedious one, it is proper that in all cases 
the obstetrician should supply it. Accordingly, we see that, while 
the first period of the third stage should be left altogether to the 
natural efforts, in the second period the obstetrician may come to 
the assistanc e of Nature and complete the delivery of the placenta. 

It may, however, be that, even in the first period, the natural 
efl'orts arc not sunicient to effect the detachment of the placenta 
and its expulsion from the uterus, either owing to insufficient 
contractions of the uterus, to too dense adhesions between the 
placenta and the uterus, or to other cause. What is to be done 
in such cases ? We cannot allow the third sttige to last for an 
unduly long period ; but when should we interfere ? This question 
can be best answered in Credfe's words:—‘The uterus should 
expel the after-birth, and the sooner it does so after the expulsion 
of the feetus the better. If it does not do so it must be made to 
do so, otherwise it may be too late and the dangers of retained 
placenta come into force.' To act in accordance with this dictate 
we must give the uterus a reasonable time in which to expel the 
placenta, and if it does not do so within this time we must help it 
to do so. In practice, we shall find that the uterus, as a rule, 
e.xpels the placenta into the vagina within ten minutes of the 
birth of the infant, but that sometimes it may not have done.so 
at the end of an hour. If it h:is not done so by that time there 
is little to be gained by waiting any longer, and steps must be 
taken to effect delivery. 

There are three princip.'il nietliods by which the delivery of the 
placenta, either from the uterus or the vagina, can be effected :— 

(1) ICxpression from above. 

(2) Manual removal. 

(3) Traction upon the cord. 

ExpreBsion.— The expression of the placenta by pressure on the 
fundus through the abdominal wall is the most satisfactory method 
of expelling the placenta in most cases in which it .is retained in 
the uterus, and in all cases in which it is lying in the vsigina. To 
perform it, we grasp the fundus through the abdominal wall, with 
one or both hands, during a contraction (v. I'ig. lyy). If we are 
compelled to express the placenta from the uterus, we compress 
the body of the uterus from above downwards, and froni side to 
side, in such a manner as to squeeze out its contents into the 
Viagina. Then, we press the uterus downwards and backwards 
in the direction of the last piece of the sacrum. Hy this means, 
the uterus is pressed downwards into the vagina and the placenta 
is driven out before it. If the placenta is already in \he vagina, 
we omit the initial compression of the uterus. 

The importance of this method of effecting the,delivery of the 
placenta can hardly be overestimated, inasmuch as it enables us 
to entirely dispense in almost every case with internal manipula- 
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t.ons, and thus to follow an important principle of modern 
.ilisie'trics, which we have already enunciated—the substitu- 
twii, whenever possible, of external for internal manipulations, 
riiu' origin of the method is therefore of interest. Hy some 
writers it is termed the ‘Dublin method, whilst by others, and 
tliey constitute the majority, it is termed Credfe's method. \\ e 
(riniiot here enter into the various reasons which make us con- 
>.iiter that the former term is the more correct. It is sufficient to 
quote the words of Barnes :'■= ‘ This plan of causing the uterus to 



l-Ki. 1^.- Expression ok the I'laci-.nta hy the In iii.is Mkthoi. 

U, The uterus, I’l, llie iil.Tcenta 

contract and e.xpel the placenta by manual compression has, 
within tlie last few years, been introduced into Cjermany as a 
.liscovery by Dr. Credfc, without a st;; picion apparently that it 
hiul long been a familiar practice in this country.’ It is msistcd 
'Ml with detail by Hardy and M*Clintock,t while M’Clintock, in 
liis introduction to Smellie’s ‘Midwifery,’; alludes to the method 
as having ‘ been practised from time immemorial at the Dublin 
Lying-in Hospital.’ The metliod first originated in Dublin, and 

• ‘ Obstetrical Operations.’ third edition, p 522. 

t ■ Practical Observations on Midwifery.' p 221 

j Of. cil , vol i.. p 23'’- 
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the undoubted fact that Credfe* discovered it for himself de iwi'o, 
and did much to teach the medical profession its value, is no 
reason that its correct title should be abandoned.! 

Manual Removal.—' 1 'he placenta can be easily detached and 
removed from the uterus or vagina with the hand introduced 
into the genital passages. The objections to such a course of 
procedure in normal cases are, however, many and obvious. In 
the first place, such a procedure is directly opposed to the principle 
of modern obstetrics to which we have already referred—the 
substitution of e.xtcrnal for internal manipulation. In the next 
place, as we have already said, detachment of the placenta is 
best performed by the uterus itself, and should always be left to 
that organ unless the latter fails to accomplish it. Further, 
mtinual removal causes more pain to the patient than does 
expression. Consequently, we may regard manual removal of 
the placenta as an operation which is only to be performed 
in cases in which expression fails, and so is never to be adopted 
in normal cases. 

Traction upon the Cord.—The placenta can also be removed 
by traction upon the umbilical cord, but this method has little 
to recomiticnd it, and possesses many disadvantages. In former 
days, it was extensively practised until its dangers came to be 
recognised. If strong traction is applied to the cord while tire 
placenta is still adherent, one of several results may happen. 
First, the placenta may be pulled completely away, in which case 
no great harm is done provided tliat the detachment is not prema 
turc. Secondly, large portions of the placenta may be left 
behind, necessitating the introduction of the hand for their 
removal. Lastly, if the uterus is in a relaxed state when tfie 
traction is made, and if the adhesions between it and the placenta 
are dense, it may be inverted—that is to say, the fundus may 
be dragged downwards until it passes through the uterine orifice, 
the uterine body turning either in part or altogether inside out. 
This is a most serious accident, and will be referred to later. 
The removal of the placenta from the vagina by traction upon 
the cord is not open to such grave objection, and possesses the 
advantage over expression tliat it is less painful. However, 
it is difficult to be certain that the placenta is in tlie vagina, 
particularly if the medical .attendant is inexperienced, ^nd if he 
happens to make an error in diagnosis and tries to drag the 
placenta from the uterus, under the impression that he is 
removing it from tlie vagina, the accidents wliich have been just 
referred to may happen. Traction on the cord is, therefore, a 
practice with which it is better to entirely dispense. , 

Accordingly, we see that the mqst suitable manner in which to 

• ' lleber die Zwcckmfissi);ste Methode iler Knlfernunp der Nacligeburl 
Monatss.f, Gt'butt,, i86i. vol. xvii.. pp. 274-292. 

t Vule also an article by the author.—' The Dublin Method of Kfrecting.the 
Delivery of the riacenla ' Kinti/ AiHd Med in Irefivui, 1900. p. 305) 
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rt inove the placenta from the vagina in normal cases, or from the 
uurus in cases in which it is retained there, is hy the Dublin 
inetliod. If the Dublin method fails to procure its expulsion, \ve 
must then introduce the hand and remove the placenta, but this 
procedure is an obstetrical operation, and will be described under 
that heading. 

,\s we have already referred to the various physical signs 
\diich show that the placenta has passed from the uterus into 
the vagina, we need not again do so. 

As the placenta emerges from the vagina, the nurse receives it 
in her hands, and supports it in order to prevent it falling suddenly 
on to the bed, and perhaps tearing away from the membranes 
which have not yet left the uterus. At the same time, she draws 
It gently downwards in such a manner as to cause the membranes 
to strip off the interior of the uterus and so to come aw'ay. It is 
most important that none of them should be left behind, and con- 
seiiuently this process must be carefully accomplished. If the 
membranes show any signs of breaking off short, the nurse should 
slop drawing on the placenta and take the membranes themselves 
m her fingers as high as she can reach, and pull them gently 
downwards for an inch or so. She should then take a fresli grip 
ot tliem and draw down again, and so on until they have till < ome 
away. If a piece of membrane is left behind hanging fiom the 
iittnne orifice it should be caught in a forceps as it is difficult to 
ohttiin a firm hold with the fingers, and pulled away, or, if that is 
impossible, broken off inside the orifice. In no ctise should a piei e 
of membrane be allowed to remain hanging into the vagina, but, 
if a small portion is left behind in the uterus, it is of no great 
I onseiiuence, and it may be left there to come away in the lochia. 

'I'lic placenta, with its adherent membranes, must then be 
placed upon a flat dish in order that w'e may thoroughly exaniine 
iliem with a view to determine whether any pieces have been 
left behind in the uterus. As the placenta is usually inverted into 
the membranes and the ovi-sac turned inside out, it is well to 
commence by turning the latter right again. The uterine surface 
of the placenta is then inspected in order to determine whether 
any cotyledons are missing. It freriuently happens that there 
are deep gashes in the placental substance which have occurred 
during expulsion, and which, at first sight, appear to point to 
a portion being missing. If, however, the torn edges are pressed 
into place they will come together if t!’e condition is merely due 
to a tear, while if a portion has been left behind there will still be 
a gap in the placental substance. In examining the membranes 
our attention must be directed to two points, hirst, we mu.st 
ascertain whether both membranes are complete. W'e cannot 
he quite certain that small pieces have not been left behind, but 
if large pieces are missing weeanaUvays easily recognise the fact. 
S.econdly, we must ascertain the number of openings in the mem¬ 
branes. Usually, there is but one opening—namely, that through 

23—2 
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which the fa-tus has passed, and the presence of a second open¬ 
ing is of considerable importance, particularly if it is not merely 
a tear in the membranes, but represents a missing portion. Such 
an opening may be due to the tearing away of a piece of mem¬ 
brane which was more than usually adherent to the uterine wall, 
or it may be caused by a more important condition, the presence 
of a second placenta—a placenta succenturiata- -which has been left 
behind. If the latter is the true cause, we shall And, on examining 
the placenta or cord, bloodvessels which have been torn across 
and which were running to this second placenta. In such cases, 
or in ca.ses in which a portion of the placenta itself has been left, 
we must examine the interior of the uterus manually and remove 
all retained fragments. 

As soon as the delivery of the placenta and membranes is 
complete, the final step consists in washing away all blood-stains 
from the genitals and thighs, in removing the soiled linen, and 
in applying the napkin and binder. For washing the patient at 
this stage a weak solution of lysol is, perhaps, best (half a drachm 
to the pint). The draw-sheet and small mackintosh are removed, 
and a dry and warm draw-sheet substituted, as is also done in 
the case of the patient’s night-gown if soiled. The napkin, 
which had been previously placed in a solution of corrosive 
sublimate, as has been mentioned, is wrung as dry as possible 
and applied to the vulva. Unless the patient complains of feeling 
chilled, the napkin may Ixj applied wrung out of cold solution, as 
it is usually more soothing when thus u.sed. It should reach 
upwards under the patient's hips behind and over the alidomen 
in front. The binder is next applied. It should reach from the 
level of the ensiform cartilage to the middle of the thighs, and 
should be fastened with four or five surgical pins. The first of 
these is placed below the level of the trochanters, the second just 
above the trochanters, the third at the level of the umbilicus, and 
the fourth close to the top of the binder. Particular care must 
be taken to see that the pressure of the binder is so directed that 
the uterus is pressed downwards into the pelvis and does not rise 
above the level of the third pin. In the case of a patient with a 
very flaccid or fat abdomen, it is well to apply a small pad made 
of one or two towels, folded in half three times, above the fundus 
and between the third and fourth pin of the binder. 

We may now sum up the management of the third stage 
in a few words. .\s soon as the infant is born turn the patient 
on her back and place the hand upon the fundus for the purpose 
of controlling it. If uterine contractions are infrequent and 
weak their occurrence can be stimulated by gentle, friction of 
the fundus. So long as no haemorrhage occurs, we wait until the 
placenta is detached and expelled from the uterus, and we then 
express it from the vagina by the Dublin method. If it should 
not be expelled from the uterus within an hour of the birth of tbe 
foetus, we first attempt to express it, and, if this fails, we remove 
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It manually. The patient is then washed and the napkin and 
binder applied. 

I'he patient is now comfortably settled, and labour may be 
(onii-idered to be over. The obstetrician should not, however, 
,11: a rule, leave the hpuse for a full hour after the birth of the 
jilacenta. 


An,«sthesi.^ During Labour. 

The beneficial effect of the use of anaesthetics during labour has 
(Dine to be so well recognised that it is no longer necessary to 
discuss whether their use is justifiable or not. In obstetrical 
practice, ether is for many reasons but little used, its place being 
entirely taken by chloroform, save in the rare instances in which 
the condition of the patient's heart forbids the use of the latter 
drug. Ether is more difficult to administer, as it reciuires a more 
I uinbersome apparatus, the inflammable nature of its vapour 
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renders its use dangerous in the neighbourhood of an .artificial 
light, and its after-effects upon the patient are more unpleasant. 

Chloroform, however, also must never be administered in the 
nnniediate neighbourhood of a candle or lamp, .as such a light 
decomposes it into chlorine gas and liydrochloric acid, inhalation 
"f which may set up a serious form of pneumonia. 

Two forms of ana'sthesia are used in obstetrical pr.actice— 
''iirgical anaesthesia and obstetrical ar.u sthesia. 

Surgical Anssthesla. —In surgical anasthesia, the ana-sthetic is 
administered to a sufficient extent to produce complete uncon- 
iousness and abolition of reflexes. This degree of anaesthesia is 
iciiuired in the performance of various obstetrical operations. The 
mode of administration does not differ in any particular from the 
mode used in surgery, and the chloroform is best administered 
iippn Skinner's or Schimmelbusch’s mask (r. Fig. 2uo), or if 
necessary on a pocket-handkerchief. 
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Obstetrical Anesthesia.— In obstetrical anesthesia, the anxs 
thetic is only administered in sufficient quantity to produce a 
blunting of sensation without complete loss of consciousness. This 
degree is of use in ordinary cases of labour, when the patient’s 
sufferings are considerable, as it will give immediate relief, and at 
the same time will not interfere with the course of labour if used 
at the proper time. To obtain obstetrical anesthesia, chloroform 
may be dropped on a Skinner’s mask in the ordinary manner, 
commencing as .soon as there is any sign of the onset of a con¬ 
traction, and ceasing as soon as the patient is obviously not 
sudering. The patient recovers more or less complete conscious 
ness between the contractions, and on the onset of the nest 
contraction the chloroform is again administered as before. A 
more simple means of obtaining the same end is by the u.sc ol 
Murphy’.s* inhaler. This inhaler (v. Fig. 201) consists of a metal 
chamber and a face-piece. The chamber contains a small piece 
of sponge, on which a drachm of chloroform is poured. The 
entrance and exit of air are regulated by two rubber valves, so 
arranged that only inspirations pass through the chloroform 



201.- MUKl’llV'h ClII-ORnFOKM I.SIIAI.EK. 

chamber. In the original pattern, the face-piecc was nmde to 
cover the mouth only, as Murphy considered that it was advisable 
to allow the patient to breath pure air through the nose, as well 
•as chloroform-ladened air through the mouth. This precaution, 
however, is nnnccessjiry, and in practice it is found very difficult 
to get a patient at the height of a pain to breathe sufficiently 
through the mouth to inhale the recpiired amount of vapour. 
Consequently, a face-piece which covers both mouth and nose is 
more suitable. The working of the inhaler is very simple. A 
drachm of chloroform is poured upon the sponge, the kihaler is 
then given to the patient to hold, and she is told to place it over 
her mouth and bre.athe through it every time she teels a pain 
commencing. As soon as she has inhaled sufficient to cause 
partial loss of consciousness she drops the inhaler, and the effect 
of the chloroform inhaled will last as long as the'pain of the 
contraction. Chloroform can be administered in this in.anner for 
a considerable time without interfering in an^ way with the 
course of labour. Indeed, the dread of increasing the pain some- 

* ' Principles anil Practice of Midwifery,' second edition, p 576. 
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limes prevents a patient from bearing down, and, consecjnently, 
iliu induction of obstetrical anmsthesia tends to increase rather 
ili.in to lessen the expelling forces. Obstetrical anaesthesia may 
l.u induced in any case in which there is no contra-indication to 
the use of chloroform, and in which the suflerings of the patient 
are considerable. It should not, however, save under the most 
exceptional circumstances, be commenced until the patient has 
passed into the second stage and is actively liearing down, as, if 
it is commenced at an earlier period, it may have to be continued 
lunger than is advisable. 

;\s is mentioned elsewhere, tliere is no reason to appreliend 
any toxic effect on the fcetus from the administration of either 
1 liloroform or ether, unless the maternal anajsthesia is very deep 
iind long continued (Ballantyne).* .\ccording to llulirssen,! a 
limit of four hours should never be exceeded, but even this 
period seems to be too long. 

' Tiiu Use oi- Erc.ot. 

It may not, pegrhaps, be out of place to devote a few lines to 
the discussion of the use of ergot of rye during labour. The 
physiologictil effect of ergot as far as the uterus is concerned 
appears to be a lessening of venous tension and an im reused 
vejions dilatation, which produce an arterial aiucmia oftlie uterus 
and its nerve centres, a condition which in turn increases the 
duration and intensity of the uterine contractions (Wernicb). If 
.1 suflicient dose is given, the interval between the contractions 
disappears, and a condition of tonic contraction occurs. I'urtlier- 
more, it is stated by Londie Atthill,| and is lonstantly proved in 
jiractice, that ergot will not cause uterine action unless such 
action has already commenced ; that, in other words, it will 
increase the force and fretiuency of existing contractions, but 
that it will not cause their onset. The principal effect tjf ergot on 
the uterine contractions of labour is to increase their force, and 
to tend to make them tonic instead of intermittent. The former 
of these properties may in many cases be of great value, but the 
second can only be made use of under certain well-specified 
conditions. As we know, the intermittent nature of the uterine 
lontractions is of paramount importance in lalwur. If there was 
no interVal between the contractions, the hetus would not receive 
its proper supply of oxygen owing the obstruction offered to 
the placental circulation, the patient would rapidly become worn 
out and unable to bear down, and uterine retraction would occur 
with such rapidity that, before the necessary dilatation of the 
orifice and'the soft parts had occurred, the lower uterine segment 

* Of. cii. 

t ' .V Manual ofObstctric I’ractice,’ RnKlisli edition, p. 237. 

‘Observations on the Anticipation of l’ost-p.irluni IlamorrliaKC,' etc. 
{Trans Royal AcaJ MeJ. IttlanJ, p 338) 
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might become overclistenried and rupture. Consequently, so Ion;; 
as intermittent contractions of the uterus are necessary to tin 
normal continuance of labour, we cannot administer ergot to the 
patient. When, however, labour has so far advanced that tin 
occurrence of tonic contractions is advisable, ergot may lie 
administered in fairly large doses. This period is reached when 
the uterus is cm|)ty. In the first stage of labour, ergot may not, 
jierhaps, increase the pressure upon the fcetus and placenta to a 
dangerous e.xtent, inasmuch as the lujuor amnii is still present, 
but it will delay the dilatation of the uterine orifice. In the 
second stage, it will materially effect the fietal circulation b\ 
causing continiKJUs pressure upon the placenta and cord, and 
may cause tlie ru|)ture of the uterus if there is any obstacle to 
the speedy expulsion of the fietus. In the first part of the third 
stage, it will tend localise irregular contractions of the uterus and 
the incarceration ot the placenta, but, during and after the second 
part of this stage, when the uterus is empty, its action will be 
wholly beneficial. From that time on, the occurrence of tonii 
contraction is most desirable, as it prevents post-partum hamior- 
rhage and the accumulation of clots in the utpiine cavity, and 
furthers the process of involution. 

Many olistclricians recommend the routine administration ol 
ergot at this period of labour, iind there is no objection that we 
can see to such a custom; it may not be always necessary, but ii 
can do no harm. If the obstetrician lives at some distance, he 
will have his mind at greater ease when leaving his patient if he 
knows that firm contractions have occurred and will continue. 
Wh atever may be said as to its routine use, ergot is of value in 
cases of insullicienl contraction of the uterus after the third stage 
owing to mus( irlar weakness, and possibly in cases of subiiuolution 
of the uterus. 

ICrgot may be administered by the mouth or hypodermically. 
Ii-rgol administered by the mouth lakes from ten to twenty 
minutes'to produce its effect, while given hypodermically it acts 
in five minutes or less, liy the mouth it may be given in the 
form of the licjuid extract in doses of from one to two drachms. 
Hypodermically, it may be given as citrate of ergotinine or as the 
liquid extract, in doses of up to grain of the former, and up to 
a drachm of the latter. If administered in this manner, it must 
bej injected deeply into a muscle and not subcutaneously.' 
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OEPHALIC PRESENTATIONS {continued)- FACE 
PRESENTATION, BROW PRESENTATION, FONTANELLE 
PRESENTATION 

I .1( 0 Presentation—Frequency—/litiiilopy-- Positions - Diannosis Moolian- 
isin--Abnormal Mechanism. Reversed Rotation of Ho.ad—Moiildin),' 
Management, Flexion by Kxtcrnal Manipulations, by Combined l•'\lernal 
and Internal Manipulations—Prognosis. Prow Presentation Freqiieney 
— .Ktiology — Positions —DiaRnosis Meclianisin- -Motildinu ManaRo- 
ment—ProRiiosis. .Anterior Fontanelle Presentation .ICtioloRy Posi¬ 
tions- I liaRnosis — Mechanism Treatment ProRnosis Posteiior 
I'ontanelle l-’rescntation —-RtioloRV -Positions Ui.iRiiosis .Mocli.aiiisni 
MoiildinR - Treatment- Pioriiosis 

. FACE PRES]-:NTATK)N 

\ I \cn presentation is the term applied to tlie presentation after 
lull extension of the liead, as a result of wliich the fiicc lies 
lowe.st. 

I'icqucncy .—The frequency of face pre.scntations appears to vary 
' oiisitlerahly in the pnictice of different obstetricians. Pinartl and 
i.epaoe, at the Clinicpie liaudeloctiiie, met with ab ctises amon(rst 
labours, or a proportion of i in yy). At the Rotunda 
Hospital, 53 cases occurred amongst 19,21)3 patients, or a propor- 
tiiiii of I in 364'oi. Spiegelbero, from (ierman statistics, estimates 
the proportion at t in 324. Finard, at the Maternite and Lari- 
boisifcre I fospitals, met with 374 cases amonjrst 92,0211 labours, 
■T a proportion of i in 247. Churchill, out of nearly 250,000 
' ases, estimates the proportion at t in 231. The statistics of 
' itiy’s Hospital show a proportion of i in 303 amongst 49,145 
' ases. Usually, the average proportion is given as i in 250. 

■ litiologv. —A face presentation is almost invariallTyfl'Secondary 
or resultant presentation, the result of some interference with 
the mechanism of a vertex presentation. In exceptional cases, 
the alteration ia the attitude of the feetus may be primary—that 
i-s to say, may be present liefore labour commences, owing to 
some deformity .which, is prese nt either in the ffctiis or in the 
uterus, and which prevents the former Trorh asSUtllitfgitS'B'Ormal 
attitude. We must, therefore, classify the causes of face pre 
'dentation accordifl^-se^thoy prodnee that presentation primarily 




Fig. 203.—First Face Presentation, with the Hack in Front. 
Tho face presenting at the brim, as felt by vaginal examination. 






Fig 205 -First Face Frksestatiov, with the Hack Heiiinh. 
The face presenting at the brim, as felt by vaginal examination. 
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o r secon darily. Tlie causes which produce primary presentation 
ot tllieface are few in number. /Tumours about the neck of tlie 
f(i;tus, such as a greatly enlarged thyroid, may force the head into 
a position of extension. j|_Hydrothorax may have the same effect. 

JAn anencephalous fcetus—a foetus in which the cranial bones 
are defective—may present by the face owing to shortness or com¬ 
parative absence of neck.'y Tumours, situated so low in the uterus 



as to interfere with the normal accommodation between the head 
and the lower uterine segment, may also cause extension. 

1 he causes which produce a .fiecoiiJ arv MCfe BrggftfffafiHir are 
more.Buatfrous. If we recall tlieTaSTOrWMtdrtrttig'tlhoirt- in¬ 
creased flexion in a vertex presentation, we shall more readily 
understand the factors which bring ftbout the opposite condition. 
/ ^ he first factor in the production of flexion is the relation 
brtween the shape of the head and the shape of the pelvis. 
The occiput is sheer in outline and tends to slip readily past 
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[hr pelvic brim, while the sinciput, on the other hand, is more 
piominent and consequently meets with greater resistance from 
ilu- pelvic brim. As a result, the occiput descends more rapidly 
than the sinciput. ^The..second factor is to be found in the fact 
tliat the fcetal-axis pressure acts upon the base of the skull 
;u a point nearer to the occiput than the sinciput and, conse- 
riiiently, exerts more force upon the former and drives it down¬ 
wards more rapidly. We can thus readily understiind that 
.iiiything that increases the resistance to the descent of the 
(Kciput, or that makes the fcetal-a.vis pressure act with greater 
force upon the sinciput than upon the occiput, will tend to cause 
a mure rapid descent of the sinciput than of the occiput, and this 
descent will, in the majority of cases, continue until the head has 



l ie. 207 .—Second Face Presentation, with the Hack in Front 
The head presenting at the brim, as felt by vaginal examination. 


' ome into a position of stable equilibrium—that is to say, until 
the occiput is in contact with the back of the foetus and the face 
I'resents. The usual causes of increased resistance to the descent 
of the occiput are contraction of the pelvis and obliquity of the 
uterus, and these causes are rendered more effective by associa¬ 
tion with a„!arge feetus. In a pelvis which is contracted in its 
antero-posterior diameter, the head tends to move towards the side 
at which the occiput lies as soon as uterine contractions com¬ 
mence, and the result of this may be that the occiput projects 
slightly beyond the brim, and that, consequently, its descent is 
retarded. Similarly, if the uterine axis is deflected away from 
the side at which the occiput lies, the contractions, instead of 
driving the foetus into the pelvic cavity, tend to drive the occiput 
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against the brim and so to retard its descent (Matthews Duncan). 
* A rarer cause of face, presentation will be found in a dol i c ho- 
c^phalic_b6ach^‘-that is, a head in which the occiput i&-uaduly 
prominent. Such a condition will not only cause increased 
“obstruction to the descent of the occiput, but will also alter the 
effect of the fretal-a.xis pressure upon the position of the head, 
inasmuch as now, owing to the increased length of the occiput, 
this pressure may act upon a point of the head which is nearer 


Fic. 2oH -Skconh 1 'ack I’kkshntation, tiih Back Behind (Karaboiuf.) 

I 

to the sinciput than to the occiput. The question of the relation 
of a dolicho-cephalic head to face presentations cannot he rcgardetl 
as quite settled. There is no doubt that if there is such a thing 
as a dolicho-cephalic head in a fietus in uttro it will tend to cause 
a face presentation (Hecker*); but, on the other hand; the dolicho¬ 
cephalic head, which an infant born as a face presentation usually 
possesses, is, in all probability, most frequen^ the result of 
moulding. There is very little proof that a Wue or primary 

* Sch/iiiflform bti Gfsithlsltigrn, 1S69. and Archie f Gynak., 11 , 429. 
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ilolicho-cephalus exists, and, consequently, too much stress need 
nut be laid upon it as a cause of face presentation. 

In addition to the foregoing causes of face presentation, there 
nrc others whose mode of action it is difficult to explain. Strictly 
speaking, the causes to which we refer are causes, not of face 
presentation in particular, but of any abnormal presentation, and 
produce their effect by altering the normal adaptation which 
exists between the fcctus, as a whole, and the uterine cavity, or 
l)et\veen the fmtal head and the lower uterine segment. They are 
as followsHydramnios, t w in s ,. maceratedTu:tus, pluripari ty. 
and a large fadus. 

Positions .—In face presentation, as in vertex presentation, the 
[ii tus can lie in one of two positions according as the back is 
directed to the left or to the right. Each of these positions can 
again be divided into two more, according as the back is directed 
.Ulteriorly or posteriorly. Accordingly, the different positions can 
be tabulated as follows 

I In front, first position of N.-iegele, sometimes lermeil 
1 nsl position, b.-ick to' mento-poslerior. or shortly, U.M.f. 

the left. Hehintl, fourth position of Nacgelc, right mento- 

(, anterior, or K.M. A. 


■si i^ml position, back 
to the right. 


Ill front, second position of N.nrgele, left mento¬ 
posterior, or I. ^i 1 ’ 

llehind, third iHisition of Naegelc, left mento anterior, 
or I..M.A. 


It will be noticed that each of these positions corresponds with 
tile position of the vertex of the same number. Etir instance, 
.1 first vertex presentation with the back in fronl--«.f , a left 
uccipito-anterior position—becomes, if extension of the head 
occurs, a first position of the face with the back in front or 
a right mento-postcrior position, and similjirly with the other 
liositions. The indicator, or point de rcperc, which is used in 
Naegelc’s classification, is in vertex presentation the occiput, in 
lace presentation the chin. 

.\s a face presentation is, in the great majority of cases, 
secondary to a vertex presentation, the order of frequency of the 
dilfereiit positions is very much the same. The first position 
uith the’ back in front—first position of Naegelc—is the most 
common ; the second position with back behind -third posi¬ 
tion of Naegcle—the next most common ; while the other positions 
■ire rare. Considerable differences of opinion, however, exist in 
tile minds of different authorities as to the relative frequency of 
the various positions. 

Diagnosis.—The diagnosis of’face presentation can lie made by 
abdominal palpation, vaginal examination, and auscultation. 

Abdominal Palpation. -t-The pelvic pole of the foetus is found 
at the fundus of the uterus, and is recognised by the characteristics 
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which have already been mentioned, t The lie of the fatii-. i;, 
found to be Ionf,dtiidinal, with the back towards one or other side 
according to the position. If the back is posterior, the limbs are 
felt with {greater distinctness than in the case of a vertex presenia- 
tion, owin(( to the extension of the head, which forces the 
abdominal wall and limbs of the fartus into close contact with 
the anterior uterine wall. For a similar reason, if the back is 
anterior it lies at a deeper level in the uterus, and the limbs aie 
felt with greater difficulty than in a vertex. The head is found 
in the lower pole of the uterus, if it has not passed below the 
brim. The occiput forms a rounded and prominent tumour, which 
completely fills the pelvic brim on the side corresponding to the 
back of the fnetus. The chin is felt as a small tumour ‘ like an 



I'ui, •-•oy.- SiiCONi) I'Acn I’KiisiiN tation, with TiiH Hack Ucimnp. 
riie face presenting at tlic brim, as felt by vaginal examination 


animal s hoof (Miidin), resting on the brim on the same side a-- 
the limbs. The occiput lies at a higher level than the chin, and 
tlie groove of the neck runs obli(|uelyin a corresponding,direction. 
If the head has passed below the brim, the fingers can be sunk 
deeply into the pelvis 011 the side of the limbs, while on the side 
of the back they art stopped by the prominence formed by the 
^occiput. Accordingly, if we contrast the results of abdominal 
palpation in a vertex presentation and in a face presentation, we 
find that, whereas in a vertex the posterior aspect of the body anil 
the anterior aspect of the head are more readily palpated, in a 
face presentation the anterior aspect of the body %nd the posterior 
aspect of the head are more readily palpated, a difference which 
^ is, of course, due to the altered attitude of the fcctus. A striking 
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proof of the close apposition of the anterior surface of the hrtus 
[D the uterine wall is furnished by the fact that in face presenta- 
tiijii it has been found possible to feel the pulsations of the fu'tal 
luart through the abdominal wall in a thin subject (Lefour, 
I'l^cher), The position of the fietus is determined by noting tlie 
^idc at which the limbs are situated. 

Vaginal Examination.- At the commencement 01 labour it is 
ihllicult to reach the presenting part owing to its high situation ; 
hut as the head descends tlie face is fell, and can be readily 


w 


\ 


111 . 210 Diaouw kri'kesuntini. rill. I'n res as kki t 10 Aiihhmisai. 

I’AI.I'ATIDN IN I-'ACI-, I'KI.SKN IA T |i IN. 

I'lrst piisiliiin of face, back in front, IJ. seconil position of fare, liai k 
buliind. The iinsli.ailed portions of ihe fietns .ire tliosi; that aie fell 
most distinctly 

recognised by its chariTCteristic outlines. The diagnostic points 
are the supra-orbital ridges, the malar bones, and the month. 
The latter njay be mistaken for the anus, but if its relation with 
the other landmarks is taken info consideration a mistake will not 
he made. It has been recommended to pass the finger into the 
aperture which is felt in order to make a diagnosis. In the case 
of Jhe mouth, the alveolar ridges and the tongue are felt, the lips 
do not grasp the fingers, and the fo-tus may make slight sucking 
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efforts. In the case of the anus, the absence of alveolar ridfics 
and tongue is noticed, and the sphincter ani grasps the finger, 
which on being withdrawn may be covered by meconiuni. 
Altliough we have given this method of making a diagnosis, \v( 
altogether condemn such a practice, as the efforts at sucking 
which the introduction of the finger into the mouth may cause 
will very probably lead to the inspiration of mucus by the fo-tiis, 
and so to subsequent asphyxia. 

Later in labour, when a large caput succedaneum has formed, 
the dilliculty of diagnosis is increased, owing to the obscuring of 
the outlines ol the presenting part. In such cases, a hurried 
exainin:itit)n will fre(]uently cause a face to lie taken for a breech, 
or 7 >iir I’n'sii. A little caic will, however, always enable us to 
.'uoid su( li a mistake, as by passing a finger upw.ards to one oi 
other side ol the presenting part, in the; case of a face presentation 
we shall re.'udi the ear, aiul in the case of a breech presentation 
we shall reach a groove between a thigh and the body, or the 
groove between the thighs themselves. 

'I'hn pijsition of the fo'tus can be determined by noting the 
relation of the supra-orbital ridges and the mquth to the pelvis. 
In the first position, the siqira-orbital lidges are found in the left 
half of the pelvis, the mouth in the right half, while their relation 
to the median coronal plane of the pelvis will show whether the 
back is in front or behind. Similarly, in the second position flu; 
supra-orbital ridges will be found in the right half of the pelvis 
and the mouth in the left half. 

Auscultation. l''rom what has been already said of the attitude 
of the fo'tus, it will be seen that whereas in a vertex presentation 
the fo'tal heart is most easily heard over the back of the feetus, in a 
f.icii presentation it is most easily heard over the chest (u. I'ig. 211). 
I'mtlu'r, in cases in which the back of the fietus is iHrected 
anteriorly, there will be soim; difficulty in hearing the heart; while 
when the limbs are anteiior, it will be he.'ird with unusual distinct 
ness. The lu'art-sounds will be heard best at the commeucement 
of labour about the level of the umbilicus and to the right or the 
left of the midille line, according as the fo-tus lies in a first or :i 
second position. 

Mtfhiimsm. If the general principles, which govern the 
mechanism of a vertex presentation, have been mastered, there 
will be no difficulty in following and remembering the mechanism 
of a face presentation. As soon as the expulsion of the fietus 
commences, the head must first be brought into a position of 
stable equilibrium, and at the same time its smallest available 
diameters must be brought into correspondence with the diameters 
of the pelvic brim. This proceeding, which in th 6 case of a 
vertex presentation is brought abtmt by flexion, in the case of a 
face is brought about by extension. Then, as the head descends, 
it must rotate in order to keep its diameters in correspondence 
with the most suitable diameters of the pelvic cavity and outlet; 
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.uiii, accordingly, internal rotation takes place as in a vertex 
presentation, save that in the latter the occiput under normal 
i.irciimstances rotates in front, in a face presentation the chin 
rotates in front. Next, in order that the head may follow the 
pelvic curve and emerge through the vulva, it must move 
I. >r wards under the symphysis. Tliis movement, which in the 



I'l'.. 2II.*—SiTK OK MaXFMUM InTKNSIIY OK HKART-Stil’NDS WMKN TMK. 

Head is extended 'IJiimtn.) 


case of a vertex presentation is obtained by extension, in the 
case of a ft^ce presentation is obtained by flexion. Finally, 
after the birth of the head, reiititution must take place, in order 
to bring back the head to its normal relation to the shoulders, 
and external rotation proper must occur in consequence of the 
internal rotation of the shoulders from one or other oblir|uc 
diameter into the antero-posterior diameter of the outlet. We 

24—2 
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thus see that if, in the mechanism of a vertex presentation, wc 
substitute extension for flexion, flexion for extension, and the chin 
for the occiput, we get the mechanism of a face presentation, and 
this we shall now describe in greater detail. 

Descent.—Under the influence of the uterine contractions the 
head descends into the pelvic brim, with its antero-posterior 
diatnolcrs corresponding to the ol)lif|ue diameter, or, according lo 



l-'ic. .:I2.— Till! MkCIIANIsM ok 1'TrST I'aCK rUKsENTATION. 
The he.-iil has passed the brim and extension is complete. 


some authorities, to the transverse diameter of the brim. As the 
head descends extension occurs. , 

Extension.—The second act in.the mechanism of a face pre¬ 
sentation is the completion of extension, the result of which is to 
bring the occiput into contact with the back of the fa-tus, and to 
make the cervico-bregmatic diameter—or, according to some, 
the cervico-frontal diameter — the greatest engaging diameter 
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I'it;- 212). The cause of the completion of extension is very 
ohsious. Once the head has reached such an attitude that its 
posterior projection is greater than its anterior projection, the 
In tal-axis pressure, acting through the condyles, tends to increase 
the extension present. Further, owing to the shape of the head 
v^lien in a position of partial extension, the resistance offered by 
the sides of the pelvis to the descent of the vertex and occiput is 



l’*i. 21J -Tilt Mechanism t)i-- 1 'aci; I'ki.si nta i m-. 

I'lie hf.nl h.is reached the peKic lloor and 'ntcrn.al rotation h.as commenced 

greater than that offered to the descent of the chin, and, conse- 
'luently, the latter descends more rapidly. 

Internal 'Rotation.--The third act consists in the anterior rota¬ 
tion of the chin. At the conipletion of extension, the he.ad w.'is 
advancing with, the cervico-bregmatic diameter corresponding to 
one of the oblique diameters and with the chin lowest, and now, 
in* consequence of internal rotation, the cervico-bregmatic diameter 
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corresponds with the antero-posterior diameter of the pelvic out¬ 
let, and the chin comes to lie beneath the symphysis (d. Fig. 214). 
If the chin originally lay at the posterior end of either oblitnu; 
diameter - i.e., in either the first or second position of Naegele- 
thc head rotates through three-eighths of a circle ; if it originally 
lay at the anterior end— i.e., in either the third or fourth position 
of Naegelc-the head rotates through one-eighth of a circle, 
flic anterior rotation of the chin is in obedience to the general 
law which governs internal rotation, that whatever portion of the 
presenting part lies lowest rotates in front under the influence of 
the pelvic floor. If the forehead lies lowest, then it will rotate in 
front, and one of the most serious complications of labour results. 

I Internal rotation occurs later in face presentations than in a 
verte.\ presentation, as, on account of their length, the posterior 
vertical diameters of the head must have passed the brim liefore 
it can occur. 

Flexion.— The fourth act consists in the occurrence of flexion 
by me.ans of which the head, pivoting round the lower margin of 
the symphysis, is born. The face proper appears first, then the 
forehead, the bregma, the vertex, and lastly the occiput. The 
cause of flexion is to be found in the fact that as soon as the chin 
comes to lie beneath the pubic arch it is practically free from all 
pressure from above, while the weight of the uterine contractions 
is transmitted to the occiput, thus driving it downwards ajid 
forwards over the pelvic floor. 

External Rotation.- -Ihe fifth act is made up of restitution and 
external rotation proper, and there is in it no difference of im¬ 
portance between the mechanism of a face presentation and that 
of a verle.\. Restitution carries the chin back to the side at 
which it originally lay, and external rotation proper, the result 
of internal rotation of the shoulders, carries it 011 in the same 
direction. 

1 he foregoing de.scription is a general one, and applies to the 
dilferent positions of the hetus. It may now be well to describe 
the mechanism of each position in a few words. 

First Position, Back to the Left.—In the first position, with the 
back in front, (irst position of Naegelc, right meuto-posterior, the 
fo't.d head enters the pelvis with a diameter between the niento- 
ociipital and the cervico-bregniatic diameters corresponding to 
the right obliijue diameter of the pelvis. Descent and extension 
then jiccur, and the cervico-bregmatic diameter becomes the 
engaging diameter. The he.ad continues to descend with the 
chin lying lowest, .and as soon a.s the pelvic floor is reached 
intern.al rotation occurs, and the chin, wdiich up to this lay at the 
posterior end of the right obliipie diameter, rotates through three- 
eighths of a circle, and comes to lie' under the pubic arch. The 
shoulders, which first lay in the left oblique diameter of the 
pelvis, follow part of this movement and rotate into the right 
oblique. Flexion next occurs, and the face, vertex, and occiput in 
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•urn -ippear from above the perina'um. As soon as tlic heail is 
i, ei- restitution takes place, and the chin rotates to the riKlit throu};h 
MIC eifihth of a circle. Finally, as the shoulders descend, their 
iniernal rotation takes place, and the anterior sliouldcr, whu li 
nrresponded to the anterior end of the right obluiue diameter, 
rotates in front and lies behind the symphysis, causing a cone- 
spomling external rotation of the chin to the riglit through another 



l-li. 21 |. Till-. MI'XIIAMsM i)K ^1K^'T I'ACI. 

Internal rolatioii is complete, and Hie cliin lies liel.iw the s>i>ii,l.)s,s. 


lit 


eighth bf a circle, so that it points towards tlie inother 

thigh. The shoulders and trunk are then born. 

In the first position, with the back behind -fourtli position f 
Naegele, right mento anterior-the head enters tlic 1,rim, with 
the diameter between the mento-occipital and the ccrvico-brcg. 
matic dianleters, corresponding to the left obh<iue diameter of u. 
pelvis. Descent and extensfon occur, and the cervico-brcgni.itic 
diameter liecomes the engaging diameter. 
occurs through one-eighth of a circle, and brings the chin from the 
anterior end of the left oblique diameter to he under tlie syin- 
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pliysis. Flexion occurs as l)efore, the head is born, and restitu- 
tion follows. Finally, the shoulders, which engaged in the right 
ol)li(|ue diameter, rotate into the antero-posterior diameter, and 
at th(! same time external rotation proper carries the chin bach 
iigain to point towards the mother’s right thigh. 

Second Position, Back to the Bight.—In the second position, 
with the back to the front—second position of Naegele, left 
mento posterior—the fo tal head enters the pelvis, with a diameter 
between the mento occipital and the cervico-bregmatic diameters, 
coi responding to the left oblitjite diameter of the pelvis. Descent 
iiiul extension occur, and the cervico-bregmatic diameter becomes 
the engaging diameter. The head conlinucs to descend with 



I'm.. JI 5 . Till! MI'CIIANISM DK 1'IKST TaCI. I’KhSKNTAlIllN. 

Tliu liead nttcr Internal lotaliiin lias (iceiirred, as felt by vn|{inal e.xaiiiinatinn. 


the chin lying lowest, until the pelvic floor is reached, when 
internal rotation occurs, and the chin, which np to tliis lay at the 
jrosterior end of the left obli(|uc diameter, rotates through three- 
eighths of a circle, and comes to lie under the symphysis. 'I'he 
shoulders, which first lay in the right obliiiue diameter, follow part 
of this movement, and come to lie in the left obliipic diameter. 
F'lcxion occurs as before, the head is born, and restitution follow.s. 
F'inally, the anterior shoulder rotates in front, and the accompany¬ 
ing external rotation proper carries the chin back .again to point 
to the left thigh of the mother. , 

In the second position, with the back liehmd—third position of 
Naegele, left mento-anterior—the liead enters the brim with a 
diameter Iretween the mento-occipital and ce^'ico-bregmatic 
diameters, corresponding to the right oblique diameter of the 
pelvis. Descent and extension occur, and the cervico-bregmatic 
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,h:uneter becomes the engaging diameter. Internal rotation 
iM lurs through one-eighth of a circle, and brings the chin fioin 
ilic anterior end of the right oblique diameter to lie under the 
>.\Miphysis. Flexion occurs as before, the head is born, and 
le^titution follows. Finally, the anterior shoulder rotates in front, 
and the accompanying external rotation proper carries the chin 
Ivii k again to point towards the left thigh of the mother. 
Abnormalities of Mechanism in Face Presentation. --The only 



- ri<; 210. -Kkvkkskii UoTAriuN m-- 1111. Hi-.ah 

I lie head after internal rotation has occurred, and the (Inn rotated into the 
• hollow of the sacrum, 

il'uormality in the mechanism of a fan, presentation which i.s of 
I'ractical importance is that of reversed rotation of the head, in 
'^hicli the chin rotates into the hollow of the sacrum. 

Reversed Rotation of the Head.—Just as in a verte.x presentation 
tile occiput may rotate into the,hollow of the sacrum instead of 
rotating anteriorly, so in a face presentation the chin m.-iy rotate 
in the same direction (t/. Fig. 216). The analogy, however, here 
>^tops, for whereas in posterior rotation of the occiput delivery most 
usually occurs spontaneously, in posterior rotation of the chin 
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delivery by any means short of craniotomy is usually impossible.'. 
The reason of this is very clear. As we have already explained 
when discussinf' the mechanism of a vertex presentation, the par¬ 
turient canal is in the form of a curve, with the concavity forwards, 
and if the fmtus is to traverse this canal, it must be capable 
of accommodating itself to this curve. In the case of a vertex 
presentation, this accommodation occurs during the final act of 
extension of the head, and in the normal mechanism of a fai e 
presentation it occurs during flexion. But, in the case of a face 
presentation with the chin behind, accommodation cannot take 
place, as, in order that it may do so, the head must extend, and 
extension has already occurred to the utmost possible degree. 
Further, the occiput is lodged behind the symphysis in su( li 



I'n.. —liKVKRSKi) Kotation ok tiil Ukaii. 

The f.ice as felt by vaginal examination. 


a inanner that, even if the neck permitted of additional e.xteiision. 
the latter could not occur. Another way of explaining the 
impaction which occurs in these cases is as follows :—The occiput 
cannot escape from behind the symphysis, consequently, if the 
head is to be born, the chin must move forward over the perinxuni 
until it clears the latter. The neck is, however, not long enough 
to allow this to take place unless the fcetal trunk descendK 
further into the (relvis ; and this descent is impossible, as there ii- 
no room fur both the occiput an(| the chest of the fuitus at the 
same level in the pelvis (v. Fig. 216). Accordingly, if this devia¬ 
tion from the normal mechanism occurs, the further delivery of 
the foetus is impossible, save perhaps in the case of a very large 
pelvis and of a small or macerated ^tal head. 
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Moulding. —The moulding of the head in face presentation is 
iiMially considerable, and is very characteristic. As a result of 
ihe pressure of the pelvis, the vault of the head is flattened, while 
the forehead and the occiput become more prominent. In con- 
se'iucnce, there is a diminution in the length of the cervico- 
bregmatic, cervico-frontal, sub-occipito-bregmatic, supra-occipito- 
tnental, bi temporal, and bi-parietal diameters, and a com|)ensatory 
increase in the length of the occipito-frontal and occipito-meiital 
ilitiineters {v. Fig. 218). The caput succedaneum is also usually 
well marked in consequence of the soft and yielding nature of the 
Issues of the face. It usually forms about the lower portion of 
the cheek and the angle of the mouth, and on the right or left side, 
•u cording as the fujtus lay in the first or second position. If the 
I liin rotates posteriorly, the caput forms over the eyes and fore- 



I'u. 218 .--Tin; Mouli'Inc. of tiik Ufaij in 1'aci; t’m;sKNiArio\. 

I III- black outline shows the unmoulded, the red the moulded head (Hiidin 

head. In some cases extreme temporary deformity and disfigiirc- 
I'lent may occur, the eyelids and lips becoming enormously 
''Wullen. Sub-conjunctival hatmorrhages are also met with, and 
Cl chymosis of the skin. To such an extent may the latter occur, 
iliat the fjLce may be quite black. Mauriceau relates an instance 
I 'f such a case, in which the mother attributed the appearance of 
‘lie child to the impression produced !)y the sight of a negro a 
'’hort time previous to delivery. Traces of the changes produced 
hy moulding frequently persist during life, but the disfigurement 
produced by ,the caput succedaneum passes off in a few days. 

Maiiagenuni .—We have seen /rom the foregoing account of the 
mechanism of labour that, in the majority of cases, when the 
normal mechanism occurs, there is nothing to prevent the foetus 
from being delivered spontaneously. On the other hand, we 
kave also seen that delivery is slow, and that in rare cases the 
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chin may rotate posteriorly, and the further progress of the case 
!)e prevented. Accordingly, the first point in discussing tlie 
management of face presentations is to decide the question, Is ii 



ri(i. 219.—ScHATz’ Mkthdii ok cunvekiiso a 1 'ace Presentation into 
A Vkrte.x: the First Step. 

The arrows show the direction in which tlie bands move. 
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IU‘< essary to change every face presentation into a vertex, or may 
11 be allowed to persist? In order to answer this question, we 
mast first ascertain the various methods by which a face can be 
jurned into a vertex, or, in other words, by which full flexion of 
t!ic head can be obtained. 



l i--. J20.—SCHATZ’ Methou of converting a Face Prenestation into 
A Vertex : the Secono Step. 

. The arrows show the directions in which the slioulders and back are 
respectively pushed 
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Flexion liy External Manipulations. —The method of converting,' 
a face presentation into a vertex by external manipulations alonl- 
was introduced by Schatz* in 1873, and has since been known liy 
his name. In order to perform it siircessfully^ f?'-” «"ii 't 
l) e , free above t he nrim, the t pembranp.g unruptured^.and, ..tlu- 
abdo minal wall lax.^ Unfortunately, it is usually impossible lo 
«)Tda!n the first two of these conditions, as it often happens that 



I'It., JJI - SCMATZ Mi'.TIllllt OV CONVKHTINti A FaCK I'kESFNTATION INTO 
A Vl-RTKX; THE I'iNAI. STKI’. 


the c.\istence of a face presentation is not discovered until the 
head is fixed, and {lerhaps the membranes ruptured as well. The 
necessary laxity of the abdominal wall can always lie obtained by 
the administration of an anesthetic. The patient lies on the back 
as if for the performance of alidominal palpation, and the operator 
ascertains by careful palpation the'position of the betus. Then, 
in the interval lietween two uterine contraction^ he grasps the 
anterior shoulder with one hand and the back just below the 

• Arckiv /. Gyiiak., V., 306 
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i,reech with the other, and endeavours to draw the fcrtus towards 
I'lc fundus (v. Fig. 219). This procedure straightens the fa-tus, 
ind brings the head into a position between estension and fleMon. 
Vhc hand on the anterior shoulder then presses the latter in the 
airi-ction of the liack of the foetus, while the other hand presses 
ilu- breech in the opposite direction, and so produces a Hexed 





I I'., 222 ‘TiAL’DELOCefE's MeTIIiiII OK CONVERTING A I'aCK rKE-.KNTAIION 

INTO A Vertex ; the First Step. 

The fingers of the left hand in the cervix push the lower jaw upwards, while 
the oiher hand on the abdominal wall pushes the occiput downwards 

position of ihe head (v. Fig. 220). Finally, the hand on the 
breech presses straight dowrfwards, and so drives the vertex 
into the brim (v. Fig. 221). The head must be kept in this 
position with the hand, or by the application of a tight binder, 
until it fixes, or else the face presentation may recur. If the 
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Uterine orifice is fairly well dilated, the rupture of the membranes 
will hasten fixation. 

Flexion by Oombined External and Internal Manipulations.— 

There are two methods by which flexion of the head can be 
obtained by combined manipulation!^, provided that the head is 
not too deeply fixed in the pelvis. 



I''l(. lUi'iMoocyi'r'.s Mi tiioi' oi-- convkktist. a I'aci; I’rkskntatiiis 

INTO A VkkTKX . THK SKCOM) Stkp. 

rile riniii'TS of tile left liaiui push the forelic.Til upw.ircls, the outer li.inil 
coiiliiiiiini’ to push the occiput ilownwarils. 


(IV Mfiliitii * —t*or the {wrformance of*this method. 

I the utfirinR nr ii trp , m ust itosufliciently dilated to admit-two£ngecs« 
andyt he patient must, i f possible, h e tinder an She 

is spaced in .tlic cross- bed position, and the operator passes 
• ' L’Art lies Accouchemenls,’ 1789, vol ii . pp 
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uito the vagina the hand corresponding to the side at which the 
chin lies. Then, passing two fingers into the uterus, he applies 
upward pressure first upon the lower jaw (». Fig. 222), then upon 
I lie upper jaw, and lastly on the forehead, while at the same time 
lie presses down the occiput from without with the other hand 
i/. Fig. 223). If the uterine orifice is sufficiently dilated, the 



224.—Thk rLAVFAIR-I’ARTKlIir.K METHOD OK CONVERTINO A I'ACK 
• PRBSKNTATION INTO A VkRTHX, 

1 hr rifjht hand on the uterus draws the ocr*nut downwards, while the Jcfi 
hand on the abdominal wall pushes the shoulder in the direction of ihe 
hack 


whole hand r.iay be passed into the uterus, and the face gras|)ed 
and pushed upwards out of the brim before endeavouring to 
obtain flexion, "yhis procedure is especially necessary in cases 
where the face is fixed. The performance of Haudelocrjue's 
method may be facilitated by the adoption of an expedient in- 

25 
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troduced by ZieRenspeck,* by which an assistant presses tlie 
shoulders in the direction of the child’s back and the breech in 
the opposite direction, as in Schatz’ method, while at the same 
time the operator carries out the procedure just described. 

(2) TJie Playfair-Partridse M ethod. [—For the performance of this 
method the uterine orifiM must be sufficiently dilated tp admit 
t he hand, an ddh'e palieht. as before, must be under aij^i^helit. 
The patient ft placed in the dorsal . position and the operator 
introduces into the vagina the hand corresponding to the side 
to'w.lrds which the occiput is turned. Then, passing the hand 
into the uterus and above the occiput, he grasps the latter and 
draws it downwards, while with the external hand he pushes the 
chest of the feetus upwards and in the direction of the bark 
(v. Fig. 224). 

i A few words of warning must lie given regarding the perform 
nco of either of the foregoing methods. In every case particular 
attention must be directed to ensuring that, whatever method !>- 
adopted, (le.sion is complete, and that the anterior fontanelle lie s 
at a higher level than the posterior. There is always a risk m 
these cases lliat the pre-existing face presentation may be con¬ 
verted into a brow presentation, and, as we shall see presently, 
this would be a most unfortunate occurrence and one which wouUl 
make the prognosis of the case considerably worse. 

Podalic Veision.—There is another line of treatment in a face- 
presentation which must also be considered. A face presentation 
may bo turned into a pelvic presentation by performing the opera¬ 
tion known as version. A pelvic presentation is more dangerou' 
for the infant than is a vertex, but it is considerably less dangerous 
for both mother and infant than is a face, and, accordingly, under 
certain circumstances it may be advisable to perform version in 
face presentation. 

We must now decide on what we consider the most suitable 
treatment to .adopt in cases of face presentation. If the case is 
.seen in sufficient time to perform Schatz’ method, there is nn 
doubt that it should be attempted. If it fails and if the chin is 
directed anteriorly the presentation may be left unchanged, as u 
will almost certainly be delivered .spontaneously. If, on the othei 
hand, the chin is directed posteriorly, either Baiidelocque’s or Part¬ 
ridge’s method should be adopted, and a vertex presentation sub¬ 
stituted for the face. If they fail, or if, after having procured 
a vertex presentation, the face presentation recurs, we may turn 
the fn-tus by external version. If, on the other hand—as usuall} 
is the case—the face is fixed in the brim before its nature is 
recognised, the presentation may be allowed to persist, and in all 
probability delivery will occur spontaneously. 

If the presentation is allowed to persist the important points in 

* * BeitritKC *ur Itehanclliin^ di-r Gesichtslagen.' *' 
t Ntw York Mtd. JoHrn , March, 1S87. and Amtr. Journ. of OllsW.,.I88^, 
p. 393 . 
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conduct of the case are as follows:—The patient should l>e 
in bed during the latter half of the first stage, especially if 
li ,■ incnibranes are bulging unduly through the os externum, in 
ni.lcr lo avoid their rupture. During the second stage, she should 
I:, on the side to which the chin is turned, as this favours its 
aiiiftiur rotation. As the head approaches the perimrum .a 
,,1-iiial examination must be made, to determine whether anterior 
rui.ition of the chin is occurring. If it is not doing so, an attempt 
^h.iiild be m.ade toconvert the face intoavertex by llaudeloci]lie's 
01 I'.iriridge’s method, or, if they fail, .anterior rotation m,ay be 
.Insisted by pressing the forehead upwards with the lingers ui 
liir vagina during several contractions, as tliis retards the ilescent 
lit that part, and, by causing the chin to Iiecome lowest, favmus 
11^ anterior rotation. If rotation still does not occur, or if posteiior 
iiitation of the chin occurs, place tlie patient under .an aiia stbelic, 
ami, introducing the hand into the vagina, grasp ttie fare and 
I mlcavour to rotate it so as to bring the dim forward by the 
'11111 test route. This procedure m.ay be assisted by at tlie same 
tinif pre.ssing the anterior shoulder to tlie front with the hand 
upon the abdomen.. If this fails the forceps may be tried, pro¬ 
vided tliat the chin h.as not rotated into the liollowof the sacrum. 
If the forceps fails, or if the chin had already rotated posteriorly, 
ilie liead must be perforated. 

/'ragaosii.-—The prognosis in face presentation is more serious 
I ir liotli the mother and the foitus. In the case of the motlier 
tins is accounted for by the long duration of l.abour and by the 
internal manipulations which are usually necessary. In the case 
ol the fii'tus the mortality has been estimated at 13 per cent, by 
'nine, by others (Galabin) at 8'4 per cent. This is due in part to 
the long labour, and in part to the stretching and compression of 
liie neck which results from the over-exten.sion of the he.ad. 

In all cases, the friends of the patient must be warned beforc- 
liand that labour will be tedious, and that in all probability there 
mil he considerable temporary disfigurement of the fietus. 


liUOW PRliSENTATION 


^ brow presentation is the term applied to the presentation 
'vhen the smeiput, or region of the head between thesupra-orbital 
iiilges and the anterior fontanelle, lies Ivwest (t>. T'ig. 225). 

I rcqucncy. —It is diflicult to obtain any reliable figures to show 
'div relative frequency of brow presentations. Some authors do 
i’"i consider a brow presentation as a separate presentation, but 
I' rin it a variety of face presentation, while others include in their 
I'u'iires all cases in which a brow presentation was recognised at 
-uiy period of labour, and so, doubtless, include many cases of 
'll c presentation, as a brow presentation is of necessity a stage 
"I every case of secondary face presentation. Perhaps, in com- 

25—2 
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piling statistics, it would be best to include only those cases in 
which a brow presentation is recognised and changed, or passes 
through the brim as a brow presentation. The proportion of 
cases of brow presentation, estimating on this basis, is said to he 
about I in 500. At the Rotunda Hospital, amongst 19,293 cases 
brow presentation occurred 30 times, or a proportion of i m' 



lie. 225. —I'lKST Urciw I’krsentation. 


6+3-1. These figures contrast m.irkedly with those of Gu> ' 
Hospital, where brow presentation was only observed 30 tin" ' 
amongst+9,1+5 deliveries,* or a proportion of i in 1,638. Thi> 
is the more strange as apparently five sixths of these were cases 

* Galabin, ‘Manual of Midwifery,’ fifth edition, p. 238 
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u"i. Ii converted themselves into face presentations, and such 
i-i •- are not included in the Rotunda figures, 

7 twlotiy .—A brow presentation is a stage between a face 

• Ml t Illation and a vertex presentation. As is to be expected, 
ilii natural effect of the contractions of the uterus and of the 

M-iante of the pelvic brim is to bring the head into a position 

• I -.lalile eciuilibrium either by causing full flexion and bringing 
tin chin into apposition with the chest, or full extension and 
l’iln;,'ing the occiput into contact with the back. When a brow 
;iu-,ciit;ition occurs, the head is in a position of unstable eijui- 
iiliriiiin, midway between flexion and exteii.sion, and can only 
II iii.un in this position so long as the forces to which it is sub- 



l'Hi. llG FiR.'.T HkOW I’RKhKNTATION. 
riic licad presentin)! at the brim, as felt l>y viiitinal (‘xaminaliiiii. 


I'' It'd are etjually distributed over its stirface. Once the resist- 
■ni'e offered to the descent of the occiput and vertex betomes 
cii'.tter th.an that offered to the face, extension occurs and a face 
I'l.'sontation results, while, if the contrary happens, flexion occurs 
I a vertex presentation results. We may tlien consider as 
' I'lses of a brow presentation the assoc:?tion of any factors which 
j I use partial extension of the head with such a mutual adaptation 
" tween the shape and position of the head and the shape of the 
I Ivis as will enable the head to maintain its position of unstable 
" i'lilibrium between flexion and extension. The various factors 
' Inch may produce partial extension are the same as those which 
"tiiy produce complete extension, and as they have been referred to 
I-'- I'cn discussing the aetiology of face presentation they need not 
■ ■■ again enumerated. 
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Positions .—The foetus can lie in one of two positions, according 
as the back is directed to the left or to the ri^ht. It is probable 
that, on account of the length of the engaging diameter of the 
head in this presentation, in all cases in which the head engagi-b 
in tlie brim it does so with its supra-occipito-mental diameter in the 
transverse diameter of the brim. Accordingly, it is unnecessary 
to sub-divide each position according as the back is in front or 
beliind, as is done in the case of the other presentations.' The 
positions may, therefore, be tabulated as follows:— 


First position, back to tlie left. 

Second position, back to the right. 

In all probability the first position is the more common. 



Fic,. a'27. —Skcosi) Ukow 1 ’rkskntation. 

Tlie liead presenting .at the Itrini, as fell by vaginal examination. 


Diagnosis.- 'J'he diagnosis of brow presentation can be made I'y 
abdominal palpation and by vaginal examination ; the assistance 
rendered by au.scultation is but slight. 

Abdominal Palpation. —The pelvic pole of the fietus is found at 
the fundus. The lie is longitudinal, with the Ixick directed to one 
or other side according to the position. The head occupies the 
lower segment of the uterus, and usually lies high above the brim, 
as the length of its engaging diameter obstructs its descent. 
The occipital tumour is more prominent than in a vertex presenta¬ 
tion, but not so prominent as in a* face presentation. It lies at the 
same level as does the chin, and the groove '-of the neck runi^ 
transversely across the uterus. 

Vaginal Examination.— At the commencement of labour the 
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lies SO high above the brim that it is difficult to reach the 
presenting part, and to enable us to do so the greater part of the 
hand must be passed into the vagina. The diagnosis of a brow 
U made by finding at one side of the pelvis the frontal bone, whose 
smooth and rounded surface resembles the contour of the vertex 
and is intersected by a suture, and on the other side the irregular 



Kic. 228.- -The Mechanism ok First Brow I’resentation 
The head presenting at the brim. 


outline of the supra-orbital ridges and the malar boneS. If the 
membranes &re intact they bulge through the uterine orifice, 
owing to the lack of accommddation between the head and the 
lower uterine segment. The position in which the fretus lies 
< an lie determined by noting the side of the pelvis at which the 
anferior fontanelle lies. 
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Auscultation. -The fa;tal heart will probably be heard uni, 
(liiriculty, owinx to the fact that the foetal body lies more centrally 
in the uterus than in the other presentations. It will be hJaril 
best to tIi&Je£t-or the right of tlie middle line, according as the 
fo'lns lies in a first or a second position. 

Af<£to»s«i.-When the brow presents at the pelvic brim ilu- 
greatest engaging diameters of the head are the supra-occipii,,. 
mental and the bi-parietal. The siipra-occipito-mental diameter 
is. liqwever, 5^ inches in length,'While the length of the greatest 
diameter of the pelvis— i.e., the transverse—ij only 5^ inches, 
consetiiiently, in the case of a normally-sized fa-tus and a 
norimdly .sized pelvis, the mechanism of labour in a brow pre¬ 
sentation commences and ends by the f.etal head lieing driven 



l'‘lc; Till.. Mnin.lllNc. ,,S Till! HkAIJ in 13rOW Pm...sHNTATI(lN 

till- lilaik outline represents the tininouldeil, the red the moulded head. 

(Iludin ) 


into the brim and remaining there. If, however, the fuitus i^ 
small or macerated, or the pelvis very roomy, the head may be 

“ considerable degree of moulding 
i.is Uken place, with the siipra-occipito-mental diameter corre 
sponding to the transverse diameter of the pelvis. Four termina¬ 
tions of the case aie then possible :— 

asiuch ' presentiition may persist and the head lie e.xpelUd 

tiin ^ P‘^c^®“bTtion may lie changed into a face presenta- 

tion as he head passes through the pelvis. ^ 

sentation "'•'‘y.*’® changed into a verte.x pre 

become impacted in the pelvis. 

It the brow presentation persists, internal rotation takes place 
the usual manner, and brings the upper jaw behind the 
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and then the head, rotating round the fixed point o( 
I'lc is Ixirn bv a movement of flexion. Restitution and the 
. \pulsion of the trunk follow in the usual tnanner. Sometimes, 
11, i-turior rotation of the face may occur, but this so increases the 
.ill,ally considerable difficulties of the case that the further ex- 
|,iiNi<in of the foetus is almost an impossibility. 

Mimldini ’.—The moulding of the head in cases which have been 
1,1)111 as a brow presentation is extensive and characteristic, 'fhe 
I, lain alteration is considerable flattening of the vertex, as a result 
1)1 which the supra-occipito-mental and bi-parietal diameters are 
iliminished, while there is a compensatory increase of the occipito- 
liontal, occipito-mental, and the sub-occipito-frontal diameters 
I.’. I'lg. 229). The caput succedaneum forms over the prominence 
1)1 the forehead, and is of considerable size. 

—We have seen from the foregoing short account 
nf the mechanism of labour in this presentation that it may be 
reffarded as impossible for a full-sized hi-tus to pass through a 
iioriiiiilly-sized pelvis with the brow presenting. We have also 
''Cell that^ in the case of a small fo-tus the head does pass tliroiigli 
ilie brim, the presentation may become altered in the pelvic 
uvity into either a face or a vertex. Accordingly, we have got 
,i very clear indication of what the treatment of the presentation 
ought to be. If a brow presentation is found at the pelvic brim, 
it nnist under no circumstances be allowed to persi.st. It is 
always possible) to_aIt,er it when in this position, unless labour 
luis advanced so far that rupture of the uterus is feared, and in 
••ui h cases perforation must be performed. If tlie head has passed 
MUo the pelvic cavity, we must also endeavour to correct the 
piesentation. But if we fail to do so, we need not give up all 
hope of saving the feetus, as the head may be expelled by the 
natural efforts. In such cases the patient should lie on the side 
111 which the face is turned, as this favours its anterior rotation. 
If the head still does not advance, and the indications of unduly 
piolonged labour appear, we may attempt to deliver the hetus 
with the forceps. Occasionally, the f<i;tus may be cxtr.acted in 
this way, but perhaps more usually the forceps will fail to effect 
ilelivery, and perforation will be necessary. As a rule, the fo tus 
will be afforded the best chance of life by letiving delivery to tlie 
natural efforts for as long as possible. 'I'he forceps tends to 
impact fhe head in the pelvis, and to prevent the spontaneous 
‘ orrection of the presentation wh'i-h might have otherwise 
occurred. Its application should therefore be postponed for as 
long as possible, and then only resorted to as a last chance prior 
to perforation. 

brow ptesentation may lie converted into either a face or a 
vertex, according as complete extension or complete flexion of the 
head is brought'about. If we decide on attempting to bring alwut 
a vertex presentation, our procedure is identical with that which 
has been recommended in the case of a face presentation. If the 
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head is free aliove the brim and the membranes mtact, Schat/,’ 
method may be tried (v. Figs. 219-221), and if this is unsuccess¬ 
ful or impossible, Baudelocque’s or the Playfair-Partridge method 
should be attempted {v. Figs. 222,223). If the head has descended 
too deeply into the pelvis to allow a vertex presentation to lie 
produced, an attempt may be made to produce a face presentation. 
To do this, we press upwards at each side of the large fontanelle, 
during a contraction, with the fingers in the vagina, while at the 
same time the other hand on the abdominal wall endeavours to 
press the chin downwards. This procedure is but rarely success¬ 
ful, but inasmuch as it does no harm, and as it may succeed, it 
is permissible to try it. 

If the head is free above the brim, but it is impossible to obtain 
or to maintain a vertex presentation, podalic version should be 
performed and a pelvic presentation obtained. 

V>og«oi»i. -The prognosis in a brow presentation is bad for tlic 
fditus and more serious for the mother than in either face or 
vertex presentation, a fact which is readily accounted for by tlie 
prolonged labour and the amount of manipulation which is usually 
necessary. 


ANTFUIOK FONTANFLLE PRESENTATION 

An anterior fontanelle presentation is the term applied to the 
presentation when the head lies in a position midway between a 
vertex presentation and a brow presentation and the anterior 
fontanelle lies lowest (ti. Fig. 230). 

/ 7 ;A()/ogy.—-There are two \-ery different causes of anterior 
fontanelle presentation ; the first of these is an unduly large 
pelvis, and the second a flattened pelvis. The former tends to 
cause an anterior fontanelle presentation owing to the slight 
resistance it offers to the descent of the fmtal head. As we have 
already mentioned, the degree of flexion of the head which occurs 
is an index of the amount of resistance which is offered to the 
head in its passage through the pelvis. In a normal case, this 
resistance is sufficient to produce a vertex presentation, which 
alters to a presentation of the posterior fontanelle as the head 
passes through the pelvic cavity. In the case of a generally 
contracted pelvis, as we shall see in a short time, the resistance is 
sufficient to produce a presentation of the posterior fontanelle 
even while the head is at the brim, or in some cases a presentation 
of the occipital Ixme. Accordingly, it is not strange that if the 
resistance to the descent of the head is slight, the head may pass 
through the brim in an insufficiently flexed position—i.«., as an 
anterior fontanelle presentation. ‘ The manner in which this 
presentation is produced in a flattened pelvis is very different. 
Owing to the shortening of the oblique and conjugate diameters, 
the head engages in the pelvis with its antero-posterior diameters 
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Kirrcsponding to the transverse diameters of the brim. Then, as 
a result of the greater resistance which is offered to the passage 
iliruiigh the brim of the bi-parietal diameter than of the bi- 
iLiiiporal diameter, the sinciput descends more rapidly than the 
\ertex, and the anterior fontanelle becomes the presenting point. 
It must also be mentioned that presentation of the anterior 
fontanelle may occur when the head is deep in the pelvic cavity. 
Such cases are associated with a posterior rotation of the occiput 
in a vertex presentation, and cannot strictly be included under the 
liead of anterior fontanelle presentations. 



The head presenting at the brim, as felt by vaginal examination. 


I'osilions —Two positions are met with 

First position, Ixick to the left. 

Second position, back to the right 

Dtagfiosis .—The difference between the position of the head ot 
the foetus in this position and in vertex presentation is not 
sufficiently marked to enable the nature of the ca.se to be 
diagnosed by abdominal palpation, nor will auscultation give 
any definite information. We therefore rely entirely upon vaginal 
examinatitfc. By this means, we find the head presenting, and 
the anterior fontanelle lying* lowest and almost in the centre of 
the pelvic brkn. In cases where there is an accompanying 
Naegele's obliquity of the head, the fontanelle will lie nearer the 
promontory than the symphysis. 
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Mechanism.—\n cases in which the presentation is due to tlie 
existence of a flat pelvis, the head engages with its occipito¬ 
frontal diameter in the antero posterior diameter of the pelvm. 
In consequence of tlie resistance offered by the narrow conjugate 
to the pas.sage of the bi-parietal diameter, the head glides towards 
the side at which the occiput lies, and so a narrower diameter 
than the bi-parietal is brought into the conjugate diameter. 
At the same time,, a varying degree of Naegele’s obliquity is 
produced {y. Fig. 187). The contractions of the uterus continuing, 
the head is driven through the brim, if the disproportion is not too 
great. Then, as a rule, the usual degree of flexion of the head 
occurs, and the remainder of the mechanism is similar to that of u 
vertex presentation. 

In cases in which the presentation is not associated with con¬ 
tracted pelvis, the head passes through the brim in the usual 
manner, save that the anterior fontanelle presents. Then, on 
reaching the pelvic floor, in consequence of the incomplete flexion 
of the head, the sinciput may rotate beneath the pubis. In such 
cases, the remainder of the mechanism is similar to that of a< 
vertex in which the occiput has rotated posteriorly. 

Management .—The presence of an anterior fontanelle presentation 
does not in itself necessitate any interference with the course of 
labour, as it is hut rarely that the presentation occurs save when 
it is suitable, as in flattened pelves, or when the pelvis is very 
roomy. As, however, it is usually associated with a lack of 
adaptation between the presenting head and the lower uterine 
segment, and so with a tendency to premature rupture of the 
membranes, the patient should be kept in bed during the first 
stage. In a case of flattened pelvis, she should at fir.st lie upon 
the side towards which the sinciput is directed ; and then, as soon 
as the head has passed the brim, upon the opposite side, in order 
to promote the descent of the posterior fontanelle. 

Prognosis .—The prognosis of the case for both mother and 
child depends on the cause of the presentation, and, in the case 
of a flattened pelvis, on the degree of contraction present. 
If the presentation persists and the occiput rotates posteriorly, 
the prognosis of the case is perhaps slightly more unfavourable 
than in a vertex presentation. 


FOSTIiHIOR FONTANliLLK l>Hi:Sl£NTATION. 

A posterior fontanelle presentation is the term applied to the 
presentation when the head lies in a fully flexed position, the 
posterior fontanelle lying lowest {v. Fig. 231). This c'ondition is 
also known as Roederer's obliquity.' 

/Etiology .—As has been already mentioned, the degree of flexion 
which occurs is in proportion to the resistance offered to the 
passage of the head through the brim. Consequently, presentation 
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.)f tlie posterior fontanelle will be expected when the resistance 
1,1 the descent of the head is greater than normal. This occurs 
111 a generally contracted pelvis, or in the case of an unduly large 
f, I tal head. It must also be mentioned that presentation of the 
|.^^lerior fontanelle occurs in the ordinary mechanism of a vertex 
presentation after the head has passed through the brim, hut such 
I .iscs arc classed as vertex presentations. 

/V>(V/t>«5. — Two positions are met with, according as the hack 
Ill s on the left or on the right:— 

b'irst position, bark to the left 
Second position, bark to the ri^lit 



Tif. 231 —Tirst Postkrior Fontanki-le Prhsen tation 
The head presenting at the brim, as felt by vaginal examination. 


Diagmsis.—As in the case of anterior fontanelle presentation, 
the diagnosis can only he made hy vaginal examination. Hy this 
means the head is found presenting, and the posterior fontanelle 
constitHting the presenting point. 

Mechanism ,—The head first presents at the hrim with its 
occipito-frontal diameter corresponding to the ohiiqiie diameter 
of the pelvis. As the contractions continue, flexion liecomes 
more marked than normal owing to the resistance offered to the 
descent oi the sinciput by the pelvic inlet, and the posterior 
fontanelle becomes the presenting point, even though the head 
has not yet entered the brim. In some cases, flexion may even 
proceed so far that the occipital bone lies lowest, thus giving 
nse to the so-called occipital presentation. If the head passes 
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through the brim, the remainder of the mechanism of the case 
is similar to that of a vertex presentation. 

Moulding .—The occipito-mental diameter of the head is con¬ 
siderably elongated, so that the head presents the appearance of 
having been drawn out. The occipito-frontal and sub-occipito- 
bregmatic diameters are shortened. The caput succedaneum is 
formed round the posterior fontanelle and in part on the occipital 
bone, and is usually of large size. 

Management .—If the posterior fontanelle is found presenting at 
the brim, we must endeavour to determine the cause. If the 
pelvis is generally contracted, the treatment proper to the degree 
of contraction must be adopted. If the degree is not too great to 
allow the passage of the head, the presentation of the posterior 
fontanelle may be encouraged, as it is most suitable in such cases. 
To this end, the patient lies on the side towards which the occiput 
is turned. If tliere is no pelvic contraction present, the head 
must be allowed to mould until indications necessitating the 
delivery of the patient occur. Then, an attempt may lie made 
to deliver by means of the forceps, but if this fails perforation 
will lie necessary 

Prognosis .—The prognosis depends upon the cause of the con¬ 
dition, and in the case of contracted pelvis upon the degree of 
contraction. The accurate manner in which the head fits the 
pelvic brim in cases of generally contracted pelvis may lead, in 
cases in which laliour is prolonged, to considerable necrosis of 
tissue as a result of pressure I'or the same reason, there is 
sometimes so marked pressure upon the ureters as to cause 
obstructive suppression of urine, and so to favour the occurrence 
of eclampsia. 



CHAPTKK VI 

PELVIC PRESENTATION 

( rmiplcte I’elvic. Presentations-Incomplete Pelvic Presentations—I'refjiiency 
/Vitioloxy- Positions - Diagiujsis -Mechanism—Abnormal Mechanism, 
Kewrsed Kotation of Head Manaf'cmcnt Prognosis, 

Till', term ‘ pelvic presentation ’ is used to include all presentations 
in which the lower pole of the fudtis presents. In consefitience of 
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(1) Complete Pelvic Presentation.—In this, the foetus preserves 
its normal attitude, and, consequently, the breech and feet are 
found at the brim, and pass through the pelvis together (e. 
Fig. 232). 

(2) Incomplete Pelvic Presentation. — Any variation from 
the normal attitude of the foitus will cause an incomplete pelvic 
presentation. Thus, the legs may be fully extended at both hip 
and knee, .and so the feet present; or, they may be flexed at the 
hips, but extended at the knees, and so the breech alone present; 
or the reverse may happen, the thighs being extended, and the 
lower legs flexed, so causing a knee presentation ; or, lastly, any 
rombination of these conditions may occur, one leg, for instance, 



Tu.. 2JJ. — riKST rKI.VlC I'kKSKNTATION, WITFI TIM? lUCK IN FrONT 

Tlie im'cch presenting* nt the lirim, as felt by vaf(inal examinaiion 


lieing fully extended, the other fully flexed, or flexed at the hip 
and extended at the knee. The terms to Ire used to descrilrc 
these variations of an incomplete pelvic presentation are not very 
accurate, nor are the^ in all cases used by different authorities 
in the same sense. The term ‘ breech presentation ’ should be 
reserved for cases in which the breech alone presents, the thighs 
being flexed on the abdomen and the lower legs extended. 
Here we use it in this sense alone, but many writers use it as 
an inclusive term for any fdrni of pelvic presentation/ The term 
‘ foot presentation' includes all cases in which one or both feet 
present; and the term ' knee presentation ’ includes all cases in 
which one or both knees present. Accordingly, we shall divide 
incomplete pelvic presentations into the following groups:— 



the frequency of pelvic presentation 40 t 


(Breech Presentation.—The breech alone presents, the thighs 
flexed on the abdomen and the legs extended. 

^ 1 .) Foot or Footling Presentation.—One or both thighs and 
1 , are fully extended, so making one or both feet the presenting 
p.i^rt (!'. Fig. 234). 

(,) Knee Presentation.—One or both thighs are extended, the 



Via. 234 —A Footling Fresentation. 

It'gs being flexed, so making one or both knees the presenting 
part. 

Frtquency .—The relative frequency of pelvic presentation is 
allected to a tbarked extent by the period of pregnancy at which 
'lelivery takes place, and by the number of children the woman 
!'as previously b&me. As has been already pointed out, towards 
■‘!ie end of the first half of pregnancy the tendency of a fretus is to 
pre^nt by its pelvic pole, on account of the Mtter adaptation 


403 


THE PHYSIOLOGY OF LABOUR 


which then results l^etween the foetus and the uterus. In the later 
months, on the other hand, for the same reason pelvic presentation 
but rarely occurs, and then only as the result of some interference 
with the conditions which normally cause a head presentation. 
Thus, Pinard found among 100,000 cases of labour, in which all 
deliveries were included independent of the period of pregnancy 
at which they took place, 3,301 pelvic presentations, or a proper 
tion of about t in 30. When, however, he excluded all premature 
and immature cases, the proportion dropped to i in 62. The 



I'KI. 2J5. I'lRsT I'KLVIC I’RiiSKNTATioN, TiiK Hack Hehini). (I'araba'uf 1 

effect of primiparity or multiparity upon the prortortion is not 
so marked, hut still is usually considered to he considerable. Tlie 
statistics of \v inckel show that the proportion of pelvic presenta¬ 
tions amongst pnmipara' is about i in So, and amongst multipara' 
about I m 23; and most other writers, though they may not 
consider the difference to be so marked, still considsr that rnulti- 
parity is a predisposing cause. Accordingly, the statistics 
furnishra by Lepage" from the Clinic Bauc^locque come as 
somewhat of a surprise. During a fixed period he found 

• ' I’r^cis d'Obstetrlque,' p. 446. 
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k) 2 pelvic presentations occurring in primiparae, and 72 in multi¬ 
para?. He does not tell us the exact number of primiparae and 
imiltipara? which were confined, but merely states that there were 
a {{reater number of multipara;. These figures would suggest 
that only primipara; whose pregnancy had been pathological or 



I'll',. 236.—I'lRST I’KLVIC I’RESHNTATION, WITH THE HaCK DkIIINI). 
The breech presenting at the brim, as felt by vaginal examination. 


who suffered from a contracted pelvis were admitted into the 
I linic. 

1 he following table shows the relative frequency of pelvic 
piesentation at the different months of pregnancy :—* 


Month. 


lihh - . 

^I'lh and seventh ] 
I ii;luh antf ninth ! 
Ti-nlh - 
I nil term - 


Number of I’elvlc 

Number of Vertex 

i Percentage of Pelvic 

Presentation3. 

1 Presentations. 

1 Presentations. 

5 

4 

j 

j 55'5 

8 

17 

J2-0 

G 

73 

1 70 

9 

203 1 

4 25 

*7 i 

I..381 1 

>■5 


The relati^re frequen^ of the different varieties of pelvic 
presentation is more difficult tp ascertain, inasmuch as in many 
lists of statistics they are not taken into account, all cases being 
merely classed ^ peKde presentations. At Guy's Hospital 

• Winckel, 'Text-Hook of Midwifery,' p. 173 

■ 26—2 
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complete pelvic presentation and breech presentations, grouped 
together, occurred once in 58 labours and constituted 68 per cent, 
of all pelvic presentations, while kn^ and foot presentations, 
taken together, occurred once in 121 presentations. Lepage's 



I'lC. 2 J 7 . - SKCDNH I’lXVIC I’KEhFNTATlON, TIIK lUCK IN Kront. (I'aralxcHl 1 

•statistics, to which we have already referred, give the following 
figures:— 


Total number of (iclvic presentations - 

Complete presentations 

Incomplete presentations - 
Hrecch presentations 
Foot presentations ■ .* 

Knee presentations 

Unknown presentations 
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Tlic statistics of the Rotunda Hospital show that amongst 
confinements, in which all cases of labour, save abor- 
iioiis, are included, pelvic presentation occurred 677 times, or 
;i proportion of i in 28'5. 

.lAivlogy ,—We have already seen, when discussing the causes 
ijl ilie overwhelming proportion of cephalic over pelvic presenta- 
liirn, that the associated causes which produce cephalic presenta¬ 
tion are three in number:— 

(i) The relation between the shape of the fuitus and the shai^e 
of the uterus. 

(’) The effect of gravity upon the fcctus. 



The breccli presenting at the brim, as felt by vaginal examination. 


(3) The movements of the foitus. 

Accordingly, we may now e.xpect to find that pelvic presenta¬ 
tion may be caused by certain alterations in these causes, and 
experience shows that this is so. The causes of pelvic presenta¬ 
tion may*be divided into three groups:— 

(1) .Alterations in the normal relation between the shape of the 
to'tus and the shape of the uterus. 

(2) Alterations in the effect of gravity upon the ffetus. 

(3) Cessation of the foetal movements. 

in the firsft of these groups, we must place all conditions which 
lend to make the capacity of the pelvic pole of the uterus equal 
to or greater than its fundal pole, and all conditions which make 
the cephalic pole of the foetus equal to or greater than its pelvic 
polb. These causes are as follows:— 
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(a) Causes which Affect the Uterus. —Multiparity, by causini; 
a large lax uterus; tumours of the uterus; over-distension, as in 
twins or hydramnios ; contracted pelvis, by preventing the head 
from descending and adapting itself to the lower pole of the 
uterus; placenta prievia, by acting in a similar manner to the 
foregoing; congenital malformations of the uterus. 

(i) Causes svhich Affect the Feetus.- -Hydrocephalic head, hy 
making the cephalic pole larger than the pelvic; cystic enlarge- 



Fig. 239.--SKCONI) I'ELVic Presentation, the Back Behind. (Faraboeuf.) 

ment of the upper portion of the fcctal body; premature or 
macerated fuetus. 

In the second main group of causes of pelvic presentation, we 
inust place a few conditions which so alter the fcrtal body that 
the pelvic pole is heavier than the cephalic. The princi^ of 
these causes are premature and macerated feetus in which the 
specific gravity of the head is diminished relatively to that of the 
br^h ; and cystic enlargement o( the fcetal bladder^or kidneys. 

In the third main group of causes, only one condition is to be 
found, and that is a dead fietus, owing to the absence of the move- 
the liinbs which tend to produce a cephalic presentation. 

The principal cause of a foot or a knee presentation is stated 
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to be an oblique lie of the foetus prior to the onset of labour. 
If in such a case the cephalic pole of the foetus lies lower than 
the pelvio pole, an arm tends to prolapse; if the pelvic pole is the 
lower, a leg (Herman). 

Positions. —The foetus may lie in one of two positions according 
tit, the back is turned to the left or to the right side, and each of 
these positions may be again sub-divided into two more according 
.IS the back is directed anteriorly or posteriorly. The different 
positions may be tabulated as follows:— 


Tiibt position, back to the left 


In front, first position of Naegele, some¬ 
times termed left sacro-anterior, or 
I..S A. 

Behind, fourth position of Naegele, left 
sacro-postcrior, or I..S.I’. 


Second position, back to the right 


'In front, second position of Naegele, right 
sacro-anterior, or k S A. 

Behind, third (xisition of Naegele, right 
sacro-posterior, or k.S.I’. 


If Naegele's cFassitication i.s adopted the sacrum is used as 
the indicator, as is the occiput in vertex presentation, or the 
cliin in face presentation. The first position is slightly more 
entnmon than the second, and the back is usually directed 
anteriorly, .\mongst 284 cases recorded at different limes by 
W’inckel* and Hecker, the first position occurred 155 times and 
the second position 129 times, or a proportion of r2 to i in 
favour of the first position. This is very different from the 
lelative frequency of the two positions found in vertex presentsi- 
lion, in which, according tb \Vinckel,t the proportion of the 
first position to the second is as <)47 to 35'3, or, roughly, as 
9 to 5. This relative equality in the freriuency of the two posi¬ 
tions in pelvic presentation is probably due to the fact that here 
one of the important causes of the high proportion of first 
I’osition in vertex presentation is wanting. The right oblique 
diameter of the pelvis is longer than the left, and, consequently, 
in vertex presentation the longer engaging diameter of the head— 
i.e., the occipito-mental diameter—finds more room in it than in 
the left oblique diameter. In the first position in pelvic presenta¬ 
tion, on»the other hand, the long diameter of the pelvic pole of 
tile foetus —i e., the bi-trochanteric diameter—has to lie in the 
lift oblique diameter of the pelvis, t.e., in the shorter of the two 
diameters. 

Diagnosis .—The diagnosis of pelvic presentation can be made 
by abdominal palpation, vaginal examination, and auscultation. 

Abdominal Palpation. —The "cephalic pole of the foetus is found 
at the fundus of the uterus and is recognised by the following 
signs:— 


Ofi cil., p. 170. 


t Ibid., p. 154 - 
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(1) The head is more round, more uniform in outline, and 
firmer than tlic breech. 

(2) It is also more movable, and can be ballotted from side to 
side if the membranes are intact. 

(3) It is separated from the back by a deep groove—the groove 
of the neck. 

Of the three signs the determination of the groove of the neck 
is the most important. 

The lie of the fadus is found to be longitudinal, with the back 
directed to one or other side, according to the position. The 
pelvic pole is found in the lower pole of the uterus, if it has not 



I'ui, 240 .—Skco.mi 1 ’klvic Presentation, the Hack BEiiiNn. 
The breech presenting' at the brim, as felt by vaginal examination. 


passed through the brim. If it can be palpated it is distinguished 
from the head by its greater size, by the presence of the thighs, 
by the absence of the groove of the neck, and by the impossibility 
of obtaining ballottement. The feet can sometimes be felt lying 
at or near the pelvic brim. 

Vaginal lamination. — At the commencement of labour it 
may be difficult to reach the presenting part owing to its high 
situation, but as it descends, its nature can be determined. 
The diagnostic points are the tuberosities of the ischium and the 
tip of the coccyx, the groove of the nates, the anus, and the 
external (renitals. The anus may he mistaken for the mouth, and 
can be distinguished from the latter as has lieen already men¬ 
tioned. In some cases, where labour has lasted for a considerable 
time and a large caput succedancum has formed on the present- 




the diagnosis of pelvic presentation 


409 


III • part, there may be some difficulty in distinguishing between 
a iace and a breech. If, however, the fingers are passed upwards 
the presenting part a diagnosis will readily be made, as in 
the case of a face we shall come upon the ear, in the case of 
a breech upon the groove between the thighs and the trunk and 
upun the crest of the ilium. If a limb, or any part of one, is found 
III the vagina, we must determine first what limb or part of one it 
1.-, and, secondly, to what side it belongs. We have already men¬ 
tioned the diagnostic points, but it may be well to repeat them. 



I'l'.. 241 .—Diagram RErRssKNTist. ihk Imltl-s as kf.lt hy Audomi.'sai. 
Pali'ation in Pflmc I’reskntation. 

riie unshaded portions of the foetus arc those that arc felt most distinctly. 


A hand K relatively smaller than a foot, the outline of the tops of 
tlie fingers is curved, and the thumb can be apposed and opposed 
to the palm. In a foot, on the other hand, the outline of the tops 
of the toes is straight, the articulations of the great-toe do not 
permit any lateral movement, and the shape of the os calcis and 
its relation to the malleoli are r]uite characteristic. The elbow 
IS relatively smaller than the itnee, the olecranon process is im¬ 
mobile, while the patella can be moved if the knee is not strongly 
Hexed. Further, in the case of the knee, the patellar ligament 
and the tuberosity on the tibia can be felt. The side to which 
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a foot belongs—whether it is right or left—can readily !>« 
determined by inspection if the foot has passed outside the vagina. 
If it is still in the vagina, the side can be determined by notinf; 
the position which the great-toe occupies upon it, and then men¬ 
tally comparing it with the position the great-toe occupies respec¬ 
tively on a right or left foot. A complete pelvic presentation is 
diagnosed by finding the feet lying beside the breech; a breech 
presentation by finding the breech alone; and a foot or a knee 
presentation by finding respectively the foot or the knee lying 
lowest. 

The position of the fotus can be determined by noting the 
side of the pelvis at which the coccyx or the external genitals are 
found. 

Auscultation.—At the commencement of labour, before the 
breech has descended into the pelvis, the heart is heard slightly 
above the umbilicus and to one or other side of the uterus, 
according to the side to which the back is turned. As the breech 
descends, it is hen.rd at a correspondingly lower level. 

Midumim .—The mechanism of a pelvic presentation differs 
in one important detail from the mechanispi of a cephalic 
presentation, in that the movements of flexi^-and..extension, 
which are of such importance in tlie latter presentation, are in 
pelvic presentation of necessity absent. As the breech and trunk 
already constitute a single and more or less rigid body, there 
is no necessity for the initial movement by which, in cephalic 
presentation, the head and trunk are temporarily brought into 
rigid coiptation, and, con.sequently, in a pelvic presentation, 
there is no analogue to the inital flexion or extension of cephalic 
presentation. For the later extension or flexion, by which the 
head follows the curve of the genital canal and passes througli 
the vulva, there is an analogue in pelvic presentation, inasmuch 
as the curve of the pelvis must be followed, and this is found in 
a latero-flexion of the Ixidy of the fa-tus in a direction corre¬ 
sponding to the pelvic curve. Similarly, internal rotation occurs 
in pelvic as in cephalic presentation in order to maintain the long 
diameters of the fietal pelvis in the long diameters of the maternal 
pelvis, and results in the rotation of the bi-trochanteric diameter 
of the fd'tus from one or other oblique diameter into the antero¬ 
posterior diameter of the maternal pelvis. Lastly, external 
rotation occurs as liefore, in consequence of internal rdtation of 
the shoulders. We shall now describe these various movements 
in greater detail. 

Iteacent.—Under the influence of the uterine contractions the 
pelvic pole of the fcctus descends into the pelvic brim of the 
mother, the bi-trochanteric diameter corresponding Vo one of the 
maternal oblique diameters (v. Fig.'242). If it is a case of complete 
pelvic presentation, the pre-existing flexion of the lower limbs is 
increased, and the latter are pressed strongly against the foetal 
body. In some cases, the feet may catch against the brim anef be 
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pushed upwards as the breech descends, the presentation thus being 
inerted from a complete pelvic presentation to a presentation 
ot the breech alone. As the breech passes into the pelvis, the 
anterior buttock lies at a slightly lower level than the posterior. 

Internal Rotation. —As a result of its lower position, the anterior 
buttock reaches the pelvic floor first, and then, obedient to the 
rule of internal rotation, rotates in front, so that the bi-trochan- 



Kig. 242.—The Mechanism ok I-Trst Pelvic Presentation. 
riie pelvic pole engaging in the •brim, its antero-posterior diameters corre¬ 
sponding to the left oblique di.smetcrs of the pelvis 


teric diameter, which up to this corresponded to the oblique diameter 
of the pelvis, now corresponds with the antero-posterior diameter, 
and the anterior hip lies beneath the symphysis {v. Fig. 243). 
Internal rotation in a pelvic presentation never occurs through 
more than one-dlghth of a circle, as no matter what the position 
of ^he foetus, the anterior hip always rotates in front 
Lateio-flesion of the Trunk.— In order that the presenting part 
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may follow the curve of the pelvis, a movement similar to the 
flexion or extension of the head under the same circumstances 
must occur. This movement consists in a strong latero-flexion 
of the body, by means of which the anterior buttock passes 
beneath the symphysis, appears at the vulva, and is born. The 
posterior buttock in the meantime is distending the perinaum 
and then the latero-flexion of the trunk continuing, it moves 
forward and in turn is born. If the perinaeum is deficient 



I'K,. 243 -The Mechanism of First 1 *elvic Presentation. 

The breech hns reached tlie pelvic floor, and internal rotation has occurreil. 

I 

owing to previous laceration, the posterior buttock may be born 
first, but, under normal circumstances, the sequence that we have 
described is found, save in the case of a small infant, when both 
buttocks may appear simultaneously. In the case of a com¬ 
plete pelvic presentation, the feet emerge alongside tHte buttocks. 

ExtemiJ Botation. —As soon as' the breech is free from the 
r^traint imposed by the pelvic walls restitution ^occurs, and the 
bi-trochanteric diameter returns to its former position, only to 
again rotate back into the antero-posterior diameter of the outlet 
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jn association with the internal rotation of the shoulders. Both 
these movements are, however, less marked than they are in 
cephalic presentation. 

Expulsion of the Trunk and Head.—If the further expulsion of 
the lo tus is left to the natural efforts, and if no traction is made 



Fig. 244.—The Meciia.sism op Fik^t Felvic Presentation 
The pelvic pole of the fcetus has been expelled, and the shoulders are 
descending in the left oblique diameter of the pelvis. 

1 * 

Upton the p>art already born, the trunk is gradually exptelled, the 
arms folded across the chest. The bis-acromial diameter of the 
shoulders passes through the brim in the same oblique diameter 
of*the brim as did the bi-trochanteric (v. Fig. 244), and as the 
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shoulders reach the outlet, it rotates into the dntero-posterior 
diameter, the anterior shoulder turning forwards. The head passes 
through the pelvis in a position of flexion, which is maintained hy 
the contractions of the uterus. Its antero-posterior diameters pass 
through the brim in the opposite oblique diameter to that traversed 
by the transverse diameters of the pelvis and shoulders. As the 
pelvic floor is reached, the occiput rotates in front, and the nape 
of the neck lies behind and below the symphysis. The head then 
rotating round the lower margin of the latter is born, with its 
antero-posterior diameters corresponding to the antero-posterior 
diameters of the outlet. The chin appears first, then the face, 
sinciput, and vertex, and lastly the occiput. 

The delivery of the head is, however, not always a simple 
matter. As it descends into the pelvic cavity it passes out of the 
uterus, and, consequently, cannot be acted upon by the con¬ 
tractions of the latter. The motive power by which its expulsion 
is caused is thus seriously curtailed, and consists solely in tlie 
force supplied by the contractions of the voluntary muscles of 
lal>our. This force in some cases may be sufficient, but it cannot 
be relied upon, .as the welfare of the child imperatively demands the 
rapid passage of the head through the pelvis. 'Consequently, we 
shall see, when discussing the management of pelvic presentation, 
th.'it the delivery of the after-coming head from the vagina must 
be as systematically .assisted as is the delivery of the placenta.. 

The foregoing general description of the mechanism of a pelvic 
presentation applies generally to all positions of the fwtus. ^Ve 
must now describe the mechanism of the different positions 
separately. 

First Position, Back to the Left.—In the first position, wjth the 
back in front, the first position of Naegele, or the right'sacro¬ 
anterior, the breech enters the pelvis with its bi-trochanteric 
diameter corresponding to the left oblique diameter of the pelvis. 
Descent occurs, and the breech remains in the same position 
until the pelvic floor is reached, the anterior hip lying slightly 
lower than the posterior hip. Internal rotation then occurs, and 
the anterior hip nrove^ forwards from the anterior end of the left 
oblique diameter to lie beneath the symphysis. Later.g-flexion of 
tl\e trunk towards its left side occurs ne.xt, the buttocks appear at 
the vulva, and the' breech is born, as has been described. Re¬ 
stitution brings b.ack the bi-trochanteric diameter to its former 
position. The trunk then follows, the bis-acromial diameter of 
the shoulders rotating from the left oblique diameter into the 
antero-posterior diameter of the outlet, and producing a similar 
rotation of the breech externally. The head descends with its 
antero-posterior diameters corresponding to the right oblique 
diameters of the brim. As the pelvic floor is reached, the occiput 
rotates from the anterior end of the right oblique diameter to lie 
under the symphysis, and then the head, pivoting round this 
point, is bom. 
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111 the first position, with the back behind, fourth position of 
SiieKele, or the left sacro-posterior, the breech enters the pelvis 
with its bi-trochanteric diameter corresponding to the right oblique 
diameter of the brim. Descent occurs, and as soon as the pelvic 
flixir is reached, the anterior hip rotates forward from the anterior 
end of the right oblique diameter to lie beneath the symphysis. 
I'he breech is then born, with accompanying latero-flexion of the 
iHidy towards its left side. Restitution frequently, causes a rota¬ 
tion in a similar direction fo' th'ftt'm which internal rotation 
1)11 urred, instead of, as is usual, in the reverse direction. Tliat is 
to say, the anterior hip turns from beneath the symphysis to lie 
at tlie anterior end of the left oblique diameter. Tliis movement 
is probably the result of a movement of the ftrtal trunk with the 
object of adapting its spinal curve to the spinal curve of the 
mother. As a result, the shoulders descend in the left oblique 
diameter of the brim, until the pelvic floor is reached, when the 
anterior shoulder rotates'from the anterior end of the left oblique 
diameter to lie beneath the symphysis. The head descends with 
its antero-posterior diameters in the right obliriue diameter of the 
pelvis, the occipuf turned forwards, and from this position they 
rotate into the antero-posterior diameter as the pelvic floor is 
reached. The head is finally born as before. In some cases 
restitution occurs in the usual direction—that is to say, in the 
reijerse direction to that in which internal rotation occurred—and 
the anterior hip rotates back again to the left side. In such 
rases the shoulders engage in the right oblique diameter, and the 
head with its antero - posterior diameters in the left oblique 
diameter, with the occiput turned backwards, or perhaps in the 
transverse with the occiput pointing towards the left side. In 
consequence, the head has to rotate through three-eighths or 
through one-half of a circle to bring the occiput behind the 
symphysis. 

Second Position, Back to the Bight.—In the second position, 
with the back in front, second position of Naegele, right sacro¬ 
anterior, the breech enters the pelvis with its bi-trochanteric 
diameter corresponding to the right oblique diameter. Descent 
occurs, and as soon as the pelvic floor is reached the anterior hip 
rotates from the anterior end of the right oblique diameter of the 
pelvis to lie beneath the symphysis. The breech is then expelled 
with an Accompanying latero-flexion of the body towards its right 
side. A slight degree of restitution occurs, and brings the anterior 
hip back to its former position. The trunk follows, the bis¬ 
acromial diameter passing through the brim in the right oblique 
diameter, and then rotating into the antero-posterior diameter as 
the pelvic flAor is reached. The head descends with its antero¬ 
posterior diameter in the left'oblique diameter of the brim, the 
occiput directed forwards. As the pelvic floor is reached, the 
occiput rotates from the anterior end of the left oblique diameter 
to'lie beneath the symphysis, and the head, pivoting round it, is 
l>om. 
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In the second position, with the back posterior, third position of 
Naegele, right sacro posterior, the bi-trochanteric diameter passes 
through the brim in the left oblique diameter of the brim. 
Descent occurs, and, as the pelvic floor is reached, the anterior 
hip rotates forwards from the anterior end of the left oblique 
diameter to lie beneath the symphysis. The breech is then born 
with an accompanying latero-flexion of the body towards its rigln 
.side. As in the first position with the hack posterior, restitution 
not uncommonly causes a rotation in the same direction as that 
in which internal rotation occurred—that is to say, the anterior 
hip rotates towards the mother's left side. The shoulders, conse¬ 
quently, pass through the brim in the right oblique diameter of 
the brim, and the anterior shoulder rotates from the anterior end 
of the right oblique diameter to lie beneath the symphysis. The 
head then descends, with its antero-posterior diameters lying in 
the left obliriue diameter of the brim, and the occiput rotates from 
tlie anterior end of this diameter through* one-eighth of a circle to 
lie beneath the symphysis. Finally, the head, pivoting round 
this point, is l)orn as before. In some cases, restitution may occur 
in the usual direction—that is to say, in the reverse direction to 
that in which internal rotation occurred, and consequently, 
the anterior hip rotates back to its original position. As a 
result, the shoulders engage in the left oblique diameter, and the 
antero-posterior diameters of the head in the right oblique, the 
occiput directed backwards. Conset^uently, the occiput has to 
rotate from the posterior end of this diameter through three- 
eighths of a circle to lie beneath the symphysis. 

Abnormalities of Mechanism in Pelvic Presentation .—The occurrence 
of a foot and a knee presentation must strictly be regarded as an 
abnormality in the mechanism of a pelvic presentation, but as 
such an occurrence affects the ordinary mechanism to a very 
slight extent, it is unnecessary to discuss it separately. The only 
abnormality of any importance consists in a reversed rotation of 
the head. 

Beversed Botation of the Head.—In certain cases—most 
probably in those in which the back of the foetus was directed 
posteriorly—the occiput, instead of rotating anteriorly and lying 
lieneath the symphysis, rotates posteriorly into the hollow of the 
sacrum. In such cases, the face sometimes lies behind the 
symphysis, and at other times the chin hitches above fhe sym¬ 
physis, and the face looks upwards. The expulsion of the head 
will in all probability never take place if left to the natural efforts. 
As we shall presently see, when the face lies behind the pubis 
delivery can be best obtained by first drawing the face down¬ 
wards, the occiput being the last part born. When,*bn the other 
hand, the chin has ^ught above the symphysis, we must 
endeavour to cause the head to descend in the^everse manner, 
the occiput first passing over the perinaeum, then the vertex wd 
hce, and lastly the chin. 
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The moulding of the after-coming head in a pelvic 
l ir'i.ntation is not carried to any marked extent, owing to the 
sill lit period during which it is exposed to the pressure of tlie 
'irh iL walls. Any moulding which does take place results in the 
.iiiiiimition of the fronto-occipital and mento-occipilal diameters, 
.111(1 ill a compensatory increase in the cervico-bregmatic and siib- 
j( . ipito-bregmatic diameters (t;. Fig. 245). 

The caput succedaneum forms over the anterior buttock and 
the genitals, and particularly affects the scrotum in male infants. 
Ill some cases, this part may become quite black from subcutaneous 
(.vi'liymoses. It will, however, soon regain its normal condition. 

Miiiiiigement. —The first point to be decided regarding tlie 



l-'ii. J.J5 —The Mol'i.ihni. ok the IIe.mi in 1’elvic I’keskntation 

I'Iki liliick outline represents the iinntuukletl. the red tlie moulded lie.'id. 
(liudin.) 

ni.uiagement of a pelvic presentation is the advisability or other- 
wise of allowing the pelvic presentation to persist. As we shall 
I'lesently see, when discussing the maternal and fietal prognosis, a 
pelvic presentation is always a source of danger to the fu-tus, 
although, so far as the mother is concerned, it is no more 
li.ingerouS than a vertex presentation. Accordingly, it is only 
hir the sake of the fuitus that we need consider the necessity 
"f changing the presentation. At first sight it appears to be 
obvious that, for the sake of the fietus, we should always change 
a pelvic into a vertex presentation ; but a little consideration will 
'liow us tha^ it is not correct to compare the fo tal mortality 
ahich occurs in vertex presentation, when presumably all the 
' onditions of labcAir are normal, with the mortality that occurs in 
pi^lvic presentation, when presumably there is some abnormal 
lactbr present which has been the direct cause of the pelvic 
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presentation. It is quite correct to assume that, if we meet with 
a pelvic presentation under conditions which are normal in e\ery 
way save as regards the presentation, we shall reduce the fn tal 
mortality by correcting the presentation, but we cannot make 
this assumption in the greater proportion of cases of pelvic pm 
sentation. Contraction of the pelvis, for instance, is a common 
cause of pelvic presentation, and in certain forms and degrees of 
contraction the fuital mortality will be less if the presentation is 
pelvic than if it is a vertex. Placenta praivia is another cause, and, 
in such cases, if the vertex presents, it is frequently necessary to 
bring about a pelvic presentation. Accordingly, we may definitely 
state that, in certain cases, the foetal prognosis will not be impro\ ed 
by changing a pelvic into a vertex presentation. Further, it 
is often impossible to correct the presentation, either because \se 
do not .see the patient, or do nut diagnose the presentation, until 
too late. ]..astly, there are some eases in which the difficulty of 
correcting the presentation, even though the presenting part is 
not fixeil, may be so great as to render it either impossible 01 
inadvisiible to try to do so. It will thus be readily seen that tin' 
proportion of cases in which it is both advisable and possildu 
to chiuigc a pelvic into a vertc.x pre.sentation is not great. As a 
general rule, it may be slated that version in these cases should 
only be performed by external manipulation, as the operation of 
internal or combined version is too serious a matter to l)e adopted 
as a routine practice. External version, however, necessitates the 
presence of certain conditions which we shall presently learn 
notably, a lax abdominal wall —and this condition is rarely found 
in priiniparm, in whom it is especially desirable to correct a pehu 
presentation. 

We may sum up the (piestion of the advisability of the alteration 
of a pelvic into a vertex presentation in a few words. If theu' 
arc no conditions present in which a pelvic presentation 
preferable, and if it is possible to correct the presentation by 
external version, it is advisable to so correct it. If it is decided 
to perform version in any case, the most suitable time is shortly 
after the patient has come into labour. It is of little use tn 
correct a pelvic presentation during pregnancy, as it will almost 
certainly recur, and if left until late in lalx)ur correction by 
external version is difficult or impossible. When the, head ha- 
been brought over the brim, it must be held there until it fixes, 
or, if the uterine orifice is well dilated, the membranes may be 
ruptured, and the heail then maintained in position by means of 
an altdominal binder tightly applied. 

When a pelvic presentation is allowed to persist, the obstetn 
cian must prepare for a labour ii] which his skill and knowledge 
may be tested to a very considerable extent. Perhaps in no 
other presentation does so much depend on the possession of 
these acquirements. In a vertex presentation the foetus will in 
the great majority of cases be born without assistance. In a face 
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nn.^'i.-ntation the amount of assistance which can be given is 
'|,.‘li[. In a pelvic presentation, assistance is both required, and, 
ii iineii in the proper manner, of the greatest value. 

I'liL-rc is a tendency in pelvic presentation, as in all other 
.ilmoinial presentations, to the occurrence of premature rupture 

the membranes, consequent on the fact that the pelvic pole 
ilocs nut fill the lower uterine segment as completely as does the 

I eplialic pole. Moreover, in pelvic presentation it is especially 
iicLusbury to preserve the membranes intact until the dilatation of 
tliL- uterine orifice is as complete as possible. If the membranes 
riiiitnre, the dilatation of the orifice is to a large extent dependent 
on the pressure of the breech, and is not as complete as it ought 
lu be. Consequently, the incompletely dilated os may cause 
itelay during the expulsion of the shoulders and head, and so 
iiurease the danger of fiittal asphyxia. To avoid itrematurc 
rupture, the patient should be kept in bed from as early a period 
.Is possible in the first stage, especially in cases in which the 
lueiiibranes protrude unduly into the vagina during a contraction. 
The only other special precaution, which need be taken at this 
lime, consists in making a vaginal examination towards the end of 
the first stage, and again as soon as the membranes rupture, to 
.ibi eitain that the cord is neither presenting nor prolapsed. 

.\s soon as the breech appears at the vulva, the patient should 
l>e placed in the cross-lxid position, with her buttocks pru- 
I'liing slightly over the edge of the bed. The necessity for 
iliN precaution will be obvious when we come to discuss the 
'll In cry of the after-coming head. Before describing the a.ssist- 
uii e which must he given, we must call attention to two 
important principles. The first of these is the nece.ssity 
I'll maintaining throughout delivery the normal mechanism which 
li.is been already described. If the process of expulsion has to 
be hastened at any time, this must be done in a manner that 
imII not interfere with this mechanism, as otherwise, instead of 
I'.isleiiing expulsion, we shall retard it, or perhaps render it 
impossible. The second principle is to refrain as long as possible 
•loin all traction upion the body of the fa;tus. If the natural 
■'l•"Us must be supplemented, in all cases this should first be 
'lone by pressure upon the fundus. This principle is really only 
‘111 amplification of the former one. It is impossible to maintain 
'lie normal mechanism if traction is made upon the Ixidy ; but, if 
I'lessure is applied from above, the tiTect is the same as if the 
"’iitractions of the uterus were increased in strength, and, con- 
''‘inently, there is no interference with the normal mechanism. 

II action on tlje body obstructs the normal rotations, and so tends 
•o cause impaction in the pelvic cavity. Further, it almost 
’variably leads tp extension of the arms of the feetus. When 
the latter is expelled by the uterine contractions, its arms are 

in contact with the chest by the pressure of the uterine 
''-alls, until such time as the chest has passed into the pelvis, 

27—2 
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when the pressure of the pelvic walls serves the same purpose. 
When the fu,-tus is dragged down by traction on the legs or body, 
the controlling pressure of the uterine walls is lost, and the arms 
arc no longer pressed against the chest; consequently, the pro- 
jecting elbows are caught by the pelvic brim. Then, instead o( 
passing through the pelvis at the same time as the chest, tliey 
are pushed upwards beside the head, and if left in this position 
will obstruct or altogether prevent the passage of the latter 
through the pelvis. In some cases, however, it is not alway", 
possible to obey this principle, as pressure upon the fundus niiiy 
not supply the necessary amount of force to expel the fu.'tus; 
then traction must be made, and we must be prepared for its 
bad conseciuences and ready to correct them. 

It is unnecessary to take the same precautions for the pro¬ 
tection of the perinamm in a pelvic presentation as in a verte.s, 
as the fore-coming breech rarely or never distends the perinatini 
sufficiently to cause a laceration. On the other hand, the after- 
coming head may cause considerable laceration, especially in 
primiparai, as it must be delivered so rapidly that sufficient 
time is not given for dilatation to occur. As the breecli 
appears at the vulva, the fingers should be slipped into tlie 
vagina beside it in order to discover the position of the feet. If 
the latter are lying beside the breech, each foot is in turn guided 
out in order to prevent them from catching above the perinniuin, 
as in this manner a laceration may be caused. The breech anil 
lower limbs are then expelled in the case of a complete present.! 
tion, or the breech alone in an incomplete presentation, without 
any further assistance. As soon as the umbilicus of the infant 
reaches the vulva, it is necessary to draw gently down a loop of 
the cord. The object of this procedure is twofold. In the first 
place, it is very important to have a reliable guide to the condition 
of the fietus, inasmuch as we do not wish to interfere with the 
natural meclianism of expulsion, unless the condition of the fu'tus 
is such that delivery must be accelerated. When we have drawn 
down a loop of the cord, observation of the nature of its pulsa¬ 
tions informs us if the foetus is commencing to suffer. In the 
next place, if the cord is not drawn down, there is a danger of its 
tearing, owing to the stretching which it may imdergo. Thf 
body of the fu'tus compresses the cord l:>etween itself and the 
brim of the pelvis, and tends to hold it there; consequently, as 
the body descends and increases the distance between the umbilicus 
and the pelvic brim, there is no accompanying increase in the 
length of the cord between the umbilicus and the spot at which >t 
is compressed, the cord becomes progressively tighter, and may 
finally tear away at the umbilicus owing to the traction exerted 
upon it. 

Having drawn down a loop of the cord, no further interference 
is necessary so long as its pulsations continue, and all that peed 
be done is to support the body of the foetus in its proper relation 
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to tlie pelvis. The ensuing uterine contractions in a normal case 
tAjiul tlie remainder of the foetal trunk and the arms folded across 
il]i‘ chest, and then drive the head through the brim into the 
ixl\ic cavity. From the latter, however, it will almost certainly 
reijiiire to be delivered by artificial means. 

If, however, the cord is found to be pulseless when brought 
Jown, or if it ceases to pulsate prior to the expulsion of the 
shoulders, the delivery of the latter must be hastened. This is 
ihe stage of delivery at which it is so important to remember the 
distinction between the effects of pressure applied over the uterus 
and of traction upon the body. Pressure acting as a vis a Itruo 
resembles the uterine contractions and keeps the arms in contact 
with the chest. Traction acting as a vis a fronte tends to 
cause the arms to be pushed ^way from the chest by the pelvic 
hrim and so to become extended. Accordingly, if it is necessary 
to hasten delivery, the first method to adopt is firm pressure 
o\er the fundus of the uterus. By this means, in many cases, the 
> hust will be driven out with the arms in their proper position ; 
or, even if this does not occur, it will be driven into the pelvic 
i a\ily without extension of the arms, and then, if traction has to 
he made, the results are not so serious as if the arms were still 
al)0\c the brim. If, however, pressure from above is not sufficient 
to cause the expulsion of the feetus, we are compelled to resort to 
traotion upon the body. The latter is seized in both hands by 
the pelvis and drawn downwards as far as possible. If the body 
IS slippery, as is freipiently the case, it is well to first wrap round 
It .1 clean napkin or towel. In all cases, while the body is being 
drawn downwards, the nurse or other assistant should at the same 
time make pressure upon the fundus with both hands so placed 
that they encircle, not only the fundus of the uterus, but also the 
sides, as the pressure thus exerted may be successful in preventing 
the arms from being pushed away from the body. When the 
hotly has been drawn downwards as far as possible, the fingers 
are passed into the vagina to ascertain if the arms have also 
descended. If they have done so they will be found in the vagina, 
and can easily be drawn out by hooking a finger into the bend 
of the elbow and pulling the latter down. If, on the other hand, 
they are not found in this position, they have liecome extended, 
and must be brought down liefore any attempts are made to 
deliver tfie head. The method of doing this will be described 
later in the chapter on the extraction of the foetus in pielvic 
piesentation. 

The final step in the delivery of the foetus is the extraction of 
the after-coming head. We have already pointed out the frerjuent 
necessity for irtificial aid at this stage, as the head, having passed 
heyond the uterus, is not affected by the contractions of the latter. 
It is safe to sa/ that, if the head is not expelled by the same 
Contraction that expels the shoulders, it must lie extracted by the 
nhstetrician. 
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The most critical period of delivery, so far as the child i. 
concerned, is reached when the head has been expelled from the 
uterus and is lyinff in the pelvic cavity. The latter is so n,]),. 
plctely filled by the head that the cord is almost certainly (om 
pressed and circulation through it checked. The empty uterus 
commencing to detach the placenta, so that even if the cord is nm 
compressed the danger of asphyxia is considerable. The cold ,iir 
chilling the body of the fo tus causes premature attempts at in 
spiration, and consequent inhalation of mucus and fluid into the 
larynx. Consequently, it is of the greatest importance that the 
head should be extracted from this position as rapidly as possihle, 

'I’he various methods of effecting the delivery of the head will 
be discussed in the chapter on the extraction of the fcctus in 
pelvic presentation. 

Prognosis .—The maternal prognosis in uncomplicated cases of 
pelvic presentation is very similar to that in vertex presentation. 
Perhaps, in primiparm, the liability to extensive laceration duriiiij 
the delivery of the after-coming head is greater than when the 
head comes first. In cases of pelvic presentation, complicated 
with some other pathological condition, such a,s contracted pch i'-. 
the prognosis is dependent on the nature of the complication. 

The fd'tal prognosis, on the other hand, is by no means as 
favourtible as in vertex presentation, on account of the danger id 
asphyxia during the passage of the after-coming head. It i^ 
extremely difficult to estimate the average mortality in these 
cases, ns it will differ to a marked degree according to the skill 
and experience of the obstetrician. Hecker estimates the mortalit) 
at aft per cent.; Herman* as at least i in lo, and sometimes 
much as i in 3; G.'ilabinf as i in 3 in the case of an 
extern maternity attended by students, and where in many ca-sc-- 
delivery had occurred before the student arrived. At the Clinic 
llaudelocque, [ on the other hand, out of 91 children whose 
mothers were primipara; 82 lived, and out of 61 children whose 
mothers were multipara! 53 lived; or, in all. a mortality of 
about I in 10. In all these cases, the children were alive at the 
commencement of labour. At the Rotunda Hospital, among-t 
435 viable infants born as pelvic presentations, 118 were bom 
dead, or a mortality of i in 3-(i. It must, however, be remem¬ 
bered that the high rate of mortality in pelvic presentation is in 
part due to the fact that in many cases the presentation is the 
direct result of the antecedent death of the firtus. Thus, among-i 
the iih children who were born de.-id at the Rotunda Hospital. 
51 were macerated. 

Injuries to the child during birth are also of relatively common 
occurrence. In cases of impacted or obstructed Breech, as w>' 
shall see in another place, fracture of the femur may occur; anil, 
if a fillet or blunt hook has been used to effect delivery, extensive 

* Of. i'll., p. 3C. Of. cit., p 251 

I Kibemont Dessaignea and I.epage, of. cit., p. 46.S. 
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la, i r.iiion of the soft parts in the neighbourhood of the groin may 
riMili. Then, during the delivery of the arms fracture of the 
luiiiifius or clavicle may occur. The humerus is, as a rule, 
1)11'Ki ll by the direct pressure of the fingers. The clavicle is 
|)i,il'.il>ly broken by inward pressure acting through the head of the 
luiineuis, and tending to approximate the ends of the bone. Such 
a force may result either from the hand being pushed upwards 
1,1'tween the side of the child and the pelvic wall, or from the 
pii sMire of the pelvis directly on the head of the humerus during 
the rotation of the latter while the arm is being brought down. 

Injuries to the spinal column or to the sofi parts may result 
from too violent traction upon the trunk, and the ligaments of the 
joint lietween the atlas and the axis vertebra- may lie torn by 
forcible rotation of the body when the head is fixed. 

l.astly, violent extraction of the head may lead to most severe 
injuries. It is quite possible to rupture the articulations of the 
cervical vertebrm and to tear the spinal cord. The clavicles may 
be broken by the pressure of the fingers when applying traction 
on the shoulders, and the brachial plexus may at the same time 
be injured by pressure, with the result that temporary paralysis 
may be caused (rternian). A relatively common occurrence is 
the rupture of a small bloodvessel in the sterno-mastoid muscle, 
leading to the formation of a hmmatoma, varying in si/e from that 
of a, marble to that of a pigeon’s egg, or a little larger. Traction 
applied on the floor of the mouth may result in laceration of the 
niurmis membrane or tongue, or in dislocation or fracture of the 
jau. 



CHAPTER VII 

TRANSVERSE AND OBLIQUE LIES 

I'requency-ilitioloKy-I'ositions - Diagnosis - Mechanism - Terminatinn> 
Spontaneous Version, Siwntaneous livolution. Corpore CondiMcalo- 
Treatment, I’ostural, Cephalic Version, Podalic Version-Prognosis. 

So far, we have been alone concerned with the various presenta 
lions which are met with in longitudinal lies of the fcetiis, and 
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now we must deal with cases of transverse or oMique lies It i«^ 

sidered under the physiology of labour, but inasmuch as if is 

m 
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,i(l\;mta<;eous to deal with all the different presentations con- 
-K iitively, we shall do so. 

\s lias been already mentioned, the actual presentation which 
,,u iirs in a transverse or oblique lie is not a matter of very great 
importance, since it is overshadowed by the greater importance 
of the fact that, no matter what part of the fuitus presents, the 
latter cannot be delivered under otherwise normal circumstances. 
(Dnsequently, we need not consider each possible presentation 
-.I'parately, but may group them all under the comprehensive 
term of ‘ shoulder presentation.’ Accordingly, under this term 
\se include all cases in which neither the cephalic nor the podalic 
pole of the foetus presents, and in which the long axis of the 
fo tus lies transversely or obliriuely in the uterus. In the large 



I'lo. J47 .—First Siiouluer 1 ’resentation, with the Hack in I'ront 
The shoulder presenting at the brim, as felt by vaginal examination 


majority of cases one or other shoulder presents at the com¬ 
mencement of lalxiur, and as labour advances the corresponding 
arm is driven down into the pelvis. Occasionally, however, at 
the comiViencement of labour, the actual presentation may be 
part of the thorax, the elbow or hand, a hand or hands, and 
a foot or feet, or any part of the back. But as labour advances, 
in almost every case, if the lie of the fa;tus is not corrected, the 
presentation finally becomes a shoulder presentation, in which the 
' 'irresponding arm has been driven down into the vagina. The 
lerm ‘ cross-birth ’ is also freqflently used as a synonym for all 
' ases of oblique flr transverse lies. 

Frequency .—The relative frequency with which transverse or 
'blfcjiie lie occurs in different countries differs very markedly. 
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Jn r.ermany, where its proportion is highest, transverse lie w-. 
met with 2,195 times amongst 302,075 deliveries, or a proportion m 
. in 137 (W.ncke 1 ). In France, it occurred 192 times ?n 40 " 
cases, or a proportion of i in 208L according to various 
collected hy Uiurchill,* while, according to Pinard, it occurs in ^ 
proportion of i m 125 cases. In British practice accordint n 
various statistics, also collected by Churchilt; it occurred 517 L 
n 125 670 cases, or a proportion of about i in 243. In C,,, ' 
Hospital, It occurred amongst 49,588 Cases in a proportion of , in 
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portion of I in Vu-oi As^the ^ 

cannot easily be nv^ri i * j of a transverse lie 

o“the evMrSir. n are based 

definite Se for ih- authorities, there must lie a 

found. Thf mosi differences in frequency which are 

on the Continent the explanation which offers itself is that 
ver/much Ser contracted pelvis i- 

fovours the occurrence f" countries, and as this condition 

lavours the occurrence of a transverse lie of the foetus, it is not 

Theory and Practice of Midwifery.' fifth edition, p. 471. 
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Miii’ii'-inti to line! a higher proportion of cases abroad than at 

( iiii^es. — We have seen that the common cause of nial- 
pri se ntation is loss or alteration of the normal relation which 
, ^l-.ts between the shape of the fietus and the shape of the 
iitt rine cavity. So long as this loss or alteration is not too great, 
n longitudinal lie of the foetus will still occur, although the pelvic 
pole may occupy the lower uterine segment instead of the fundus. 
II. however, the alteration is so marked that the uterine wall no 
longer exercises a restraining effect on the lie of the hetus, then 
ti.insverse or oblique lies become relatively common. Accord¬ 
ingly, in enumerating the various conditions which favour the 



I'l'. 2,19 —First Siioulphr I’RiiSKNTATioN. with tiik Hack I<kiiini<. 
The shoulder presentinR ,Tt the lirim, as felt 1 >y vaginal examination. 


'Tcurrence of this lie, we must expect to obtain a list very similar 
to that given in the case of pelvic presentation, inasmuch as it is 
to .1 difference in the degree of the condition present, rather than 
>n the actual condition itself, that the occurrence of a pelvic 
presentation in one case and of a shoulder presentation in another 
' ISC is due. The principal causes of transverse or oblique pre- 
■-''ntation are as follows:— 

Contracted Pelvis.—Michaelis* met with shoulder presenta¬ 
tion in 1-2 per cent, of patients in whom the pelvis was normal, 
'■'hile in patients in whom the pelvis was contracted he found the 
aine presentaticui in 5'4 per cent, of cases. 

Tumours of the Uterus. — In 195 cases of myomata of the 


* ‘ Das enge Becken,’ p 183. 
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uterus, shoulder presentation occurred tweijty-two times—* e 
about 11'3 per cent-. " ' ’ " 

j Multiparity, —The greater the number of children a woman 
has twrne, the more lax becomes the uterine wall, and the less 
the controlling pressure exerted upon the foetus. According to 
Winckeljl shoulder presentation occurs four times more fre- 
quently in multipart than in primiparae, and eight times more 
trequently in pluriparac than in multipart. 

' Multiple Pregnancy.—An oblique presentation is said to occur 
in cases of twins in a proportion of i in 157, and to be more 



Fig. 250. Skconi) Shoulher Presentation, the Back in Front 
(Faraboeuf.) 


common in the case of the second twin (Winckel). This is bi 
natural, as the controlling effect of the pressure of the uterir 
wall on the second twin is very slight. 

^ Hydramnios.—This condition has been found in 10 per cen 
of cases of shoulder presentation (Winckel), whereas the usui 
^rojjortion of caMs m which it occurs is about i in 200. 

I remature Children.—According to Simpson,| oblique pri 


Nr. 5 ;: Toloazinow. H-,V«r «, 

I Of. (it., p. 402. 

• Obstetric Memoirs,’ edited by Priestley, vol, ii. 1836. p. 138. 
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s;ntations are met with in the case of premature children ten 
tunes more frequently than in the case of full-term children. 

Macerated Foetus.—According to various statistics collected 
|.v Winckel, the foetus is macerated in i2'2 per cent, of cases of 
.■.fioiililer presentation. 

Malformations of the Uterus. — Cases have been recorded 
III which repeated shoulder presentation has occurred in iissociii- 
iion with such malformations of the uterus as uterus bicornis and 
uterus septus, so clearly proving a causal relationship. 

.Malformations of the Fictus.—Monstrosities, tumours, cystic 
i.oiulitions of the foetal organs, collections of fluid in the thorax or 



I I',. 25i.-.-SF,coNn Shoulder 1’hesentation, with the Hack in T'kiint. 
Tliu blioulder presentin)' at the brim, as felt liy vaginal cx.Tminatiun. 


peritoneal cavity, all favour the occurrence of shoulder presenta¬ 
tion in accordance with their site and the effect they produce 
on the shape of the ftetus. 

Ohliqi^ity of the Uterus. — This condition, especially when 
in association with a large and lax uterus, is prone to cause 
"liliijue lies of the feetus. 

Flacenta Frtevia.—Simpson found 15 cases of placenta pra via 
■iinongst 366 cases of shoulder presentation—a proportion of about 
■ in 24. The ordinary proportion of cases in which placenta 
pra.'via occurs is 1 in 200 to 3op. 

The foregoing, are the more common causes of transverse or 
oblique lie of the feetus. There are also rarer causes. Extreme 
i^hgrtness of the umbilical cord has been noticed in a few cases, as 
iiave ovarian tumours'^d prolapse of a hand alongside the head. 
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A curious and so far unexplained fact is to be found in the very 
much larger proportion of male than female infants that are met 
in transverse or oblique lies. Thus, Winckel found amongst 
282 cases of these lies 192 male and 90 female infants, whereas 
the usual proportion of male to female infants is as 17 is to lO. 

Positions .—It is not possible in transverse or oblique lies of the 
fcetus to adopt a similar classification of positions to that adopted 
in longitudinal lies, as the relation of the back to the middle line 
is so very different. Several different classifications have been 



I'lG. 2J.1 .—SBCONU SiIUULUKH rHESENTATlON, THE DaCK ItEIUNU, 

(rarabociif.) 

proposed from time to time, and of them perhaps the best, and 
the one most nearly in keeping with the system of classificatioti 
which we have so far adopted, is that proposed by Hoffle,* wiio 
recognises two positions, according to the side of the mother to 
which the head of the fictus is turned, and subdivides them into 
two more according as tire back is directed in front or behind. 

Those who adopt Maegele's classification of positions in 
longitudinal lies may, however, consider the classification of 
Winckel more suitable in the present case, as the latter recognises 
four positions, and numbers them in order of frequency. The 
two classifications may be tabulated thus:— 

* Lthtb., II. Aufl., s88. 




THE DIAGNOSIS OF TRANSVERSE LIES 


43 ' 


1 ir-t position, head to the 
left. 


I iiTid ix>sition, head to the 
right. 


{ 

1 


Back in front (first position of Winckel). 
Back behind (fourth position of Winckel). 
Back in front (second position of Winckel) 
Back behind (third position of Winckel). 


I'roin the statistics of 894 cases of transverse or obliqtie lie 
(ollected by Winckel, it appears that the number of cases in 
uliich the back lies in front is to the number in which it lies 
licliiiid as li is to i, while the head is almost equally frequently 
ilirccted to the left or to the right. 

Diagnosis .—The diagnosis of transverse or oblitiue lies can be 



l l,.. 253 .— SkCONI) SiIOUI.DKR rRESENTATION, WITH THE BaCK UkHISII. 
rile shoulder presenting at the brim, as felt by vaginal examination. 


made by abdominal palpation and vaginal e.xamination, and 
perhaps occasionally by auscultation. 

Abdominal Palpation.—H the lie is transverse, neither pole of 
the I'letus will be found at the fundus. If the lie is oblique, one 
'It other pole may be found displaced into one or other hyj»- 
' liondrium. Then, on carrying the h?."d lower down, the opposite 
pole is found in the opposite iliac region. If the back is anterior, 
■t IS readily felt as a firm and resisting mass connecting the 
t'vo poles. If it is posterior, the limbs are felt with consider¬ 
able distinctness pressed against the abdominal wall. If labour 
has only recently commenced, the pelvic brim is found to be 
empty, and the dutline of a shoulder may be made out lying near 
tlie brim. If labour has been in progress for some time, and 
the presenting part has been driven into the brim, it will be 
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difficult to determine the exact nature of the part on account (jf 
the manner in which the fcetal trunk is compressed, but in most 
cases there will even then be no difficulty in detecting tin- 
presence of the head in the false pelvis. 

Vaginal Examination.—At the commencement of labour, it ^ 
usually impossible to reach the presenting part, unless the entire 
hand is passed into the vagina. As, however, the presenting pari 
is driven down into the brim, it can be readily reached and its 
nature determined. At first, it is most usual to find a shoulder 



25|. 1)|A(.KAM Kr.l'KI-SFNTINC TIIK. I’ll Tl'.'i As Flil.T IIY .\llPOMlNAI 

I’Aii’AruiN IN Siiiuji.nKK I’kkskntation. 

'file sliailcil portions of the fu'tiis arc those that are felt most distinctly. 

presenting, or perhaps some part of the thorax. Later, an 
arm usually prolapses, and can be recognised and distinguished 
from a leg in the manner which has been already descriheil. 
It is easy to determine to which side the arm belongs if we 
imagine ourselves shaking hands with it. If the thumb of the 
examining hand lies in contact with the thumb of t^ie prolapsed 
hand, the palms being in imaginary contact, the prolapsed hand 
must be right or left, according as the examinin^f hand is right or 
left. A careful examination must also be made in these cases to 
determine whether the umbilical cord is lying over or in 'the 
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iicrine orifice, as prolapse or presentation of the cord is relatively 
,-r\ common. 

Auscultation. —Auscultation as a means of diagnosis in shoulder 
,r, -mentation is not of any great value, as there is nothing 
^Miy characteristic in the position in which the heart is licarcl. 

II the l)ack lies in front and labour has not progressed far, the 
..art is heard in or close to the middle line and nearer to the 
^Miiphysis than is usual at this stage of labour. If the shoulder 
IMS descended into the pelvis it may be impossible to hear the 
'ii.irt at all, even though the ftrtus is alive. If the back is 
|ii)>ierior, it may be also impossible to hear the heart on account 
.1 tile depth below the surface at which it lies. 

There is no mechanism in the ordinary sense of 
die word in a shoulder presentation, for the obvious reason that, 
vut! in rare cases and under certain conditions, the e.xpulsion of 
die fii'tus is impossible. The course that labour pursues is that 
n >houlder is driven down into the pelvis and the corresponding 
inn prolapses. As labour continues, the shoulder is driven 
inwi still more deeply, until its further advance is checked by 
dll- si/'e of the diameters which are brought into the brim. 

I hen. if the case remains untreated, the fuitus dies, and if the 
iiicrine contractions continue the uterus ruptures. If the contrac¬ 
tions cease, the fo'tiis commences to decompose and the mother 
dll'!, of e.vhaustion and septic absorption. Although there is no 
mechanism in the case of transverse presentations, there are certain 
leiininations which may occur and result in delivery, but though 
these terminations are the result of the natural efforts, they must 

III tu) way be considered to be natural terminations; on the con- 
ttiuy, they are quite unnatural and e.xccptional. 

I entiinations .—These terminations are as follows:—Spontaneous 
'.elSion ; spontaneous evolution ; and birth corporc conduplicato. 

Spontaneons Version. -This is the term applied to the correction 
“f ihe lie of the feetus by the contractions of the uterus, and 
results in the presentation of either the cephalic or pelvic pole, 
h is esptecially likely to occur in oblique lies, and can in some 
' be brought about by placing the patient in a suitable 
iMsition, as will presently l)e described. Spontaneous version 
m.iv occur either before or after rupture of the membranes. 

hen the resultant presentation is pelvic, version usually takes 
place after the membranes have ruptured, when cephalic, before 
'he membranes have ruptured; In eases in which a jjelvic 
presentation results, a foot or knee presentation is the usual 
'ariety, owing to the fact that in an oblique lie of the fa-tus with 
•he pelvic pole lowest the feet may be found immediately over 
'he internal os, and so may be the first part driven down after 
'he membranes haye ruptured. Several English writers, notably 
Herman and Galabin, limit the term ‘spontaneous version’ to 
rases in which a shoulder presentation is converted into a pielvic 
Pre sentation, while they term its conversion into a cephalic pre- 
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sentation ‘ spontaneous rectification.' This appears to us to 
be a needless multiplication of terms, inasmuch as in ordinary 
obstetrical nomenclature the correction of the lie of the frrtus 
or the substitution of one pole for the other, is termed ‘ version.' 
If we here adopt the term ‘rectification’ we should, in order to be 
consistent, also substitute it for the term ‘ cephalic version ’ in 
all other cases. The manner in which spontaneous version 
occurs prior to the rupture of the membranes is not difficult 
to understand, before labour, the uncontracted uterus allowt d 
the fa-liis to lie in such a position that its long diameters did not 
correspond with the long diameters of the uterus, but, as soon as 
contractions occur, the pressure of the uterine wall tends to guide 
the fu'tus round into a longitudinal He. If the patient is placed in 
such a position that the action of gravity on the fiutus facilitates 
this change, the latter occurs prior to rupture of the membranes 
with comparative frequency in oblique lies. The manner in whii h 
a shoulder presentation sometimes becomes converted into a pelvii 
presentation after the rupture of the membranes is more difficult to 
explain. The process was first described by Denman'* under the 
term ‘ spontaneous evolution,’ but this term is incorrect and more 
properly applied to a quite different phenomenon. Denman's 
explanation of the manner in which the change of presentation 
occurs, put shortly, was that the body in its doubled state being too 
large to pass into the pelvis, the contractions of the uterus, acting 
principally upon the pelvic pole, which is the only part free to 
move, drive the latter downwards, while at the same time the 
cephalic pole is crowded upwards farther away from the brim 
If this movement is continued, it is possible to imagine that at a 
certain stage the pelvic pole will come to lie a little lower than 
the cephalic pole, and that once this happens there will be a 
tendency for the latter to ascend to the fundus, leaving the former 
free to descend into the brim. It is, however, a most difficult 
process to explain, and occurs in so few cases that in practice 
it must not be taken into consideration. 

Bpontaneous Evolution.—This peculiar process was first de¬ 
scribed by Douglas I of Dublin. Its nature will be best understood 
by reference to the accompanying diagrams (u. Figs. 255, 256). 
The shoulder is driven down into the pelvis and the corre 
spending arm prolapses. The corresponding clavicle and the 
side of the neck is fixed behind the symphysis, and the back, 
acutely fle.ved, is driven downwards and appears at the vulva. 
The remainder of the trunk is then driven down, the angle of 
flexion of the spine moving gradually downwards along the spine 
towards the breech, until, finally, the breech and lower limbs are 
bom. All this time the remaining arm and shoulder and the 
head are still above the brim, and the final act consists in their 

• ■ Introduction to the Practice of Midwifery,' seventh edition, p. 353. 

t ‘ Explanation of the Real Ihtxsss of the Spontaneous Evolutior,* etc . 
second edition. Dublin, 1819. 
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APiilsion as in a pelvic presentation. It will thus be seen that 
the entire body revolves round the shoulder, which is jammed 
i-ainst the symphysis. It will readily be understood that this 
iiu chanism can only take place in a small and very soft foetus, 



pKKhENTATION. 

A, First step ; H, second step. 

and its occurrence has rarely been noted save in one which 
was premature and macerated. Still, cases have been recorded 
III whiclt the fuitiis was not only born alive, but subseijiiently 
lived. Under any circumstances spontaneous evolution is a 



C. Third step , D. fourth step. 

phenomenon of great rarity, and the possibility of its occurrence 
must never be taken into consideration in the management ot 

Birth ‘ Oorpore Conduplicato.’-r-Birth corpore condupluato ox sjfwn- 
taneous expulsion* as it is sometimes termed, was first de^ribed 
by Kleinwfichter.* The first stage in this process is similar to 

• yffr*./.G|ii., B. U . p. Ill 
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that of spontaneous evolution. The shoulder is driven down 
into the pelvis, the arm prolapses, and the back, acutely flexed, 
appears at the vulva. Then, the head, the second arm, and the 
breech closely compressed descend together through the pelvis 
and are born, the lower limbs being the last to appear. Such 
a process necessitates a smaller and softer foetus than even spon¬ 
taneous evolution, and it never occurs save in a dead and 
macerated foetus. 

Management .—In all cases in which it is possible a transverse or 
oblique lie of the foetus must be changed into a longitudinal lie, 
and if it is impos.sible to do so, embryotomy must be performed. 
There are three principal methods by which the lie of the foetus 
can be corrected, and the method of choice is always that by 
which the correction can be effected with the least possible 
amount of manipulation and by external manipulation rather 



Fig. 237.—The Moulding of the Foitus that occurs during Birth 
‘C oKFOXB CONDUPLICATO.' 

(From a photograph of a case at the Rotunda Hospital.) 

than internal. The three methods of correction are as follows :— 
Postural treatment; cephalic version ; and podalic version. 

Postural Treatment.—Postural treatment consists in placing 
the patient in such a position that the action of gravity brings 
the fcetus into a longitudinal lie. As has been edready said, it 
is merely a means of increasing the tendency to the occurrence 
of spontaneous version. In order that it may be successful the 
membranes must be intact, so that the foetus is free-to move 
in the uterine cavity, and the presenting part must be above the 
brim. When the patient lies upon one side, the fundus of the 
uterus falls over to that side, carrying.with it one pole of the foetus 
and tending to cause a corre^nding deviation of the other pole 
towards the opposite side (v. Fig. 258). Accordinglv, in carrying 
out the postural treatment, the petient lies, during the first stage, 
upon the side at which is found the lower ^Te of the foetus. 
In a fovourable case this pole is as a result earned over the pelvic 
brim, where it will be felt by abdominal {adpation. It this 
occurs, ^pothing further need be done until the uterine orifice is 
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CHAPTER I 


TEB PHENOMENA OF THE PUERFEBIUM 

('hnn|<cs in the Genital Tract: Changes in the Uterus, in the Appendages and 
f-igaments, in the Vagina, in the Perinanim and I’elvic Floor—(Changes 
in the Hreasts—The Composition of Milk—Changes in the Organism in 
General, in the Circulatory System, in tlic Temperature, in tlie Urinary 
S)stem, in the Digestive System, in the Respiratory System and Skin, in 
the Alidominal Walls, in the Pelvic Joints Symptoms—Diagnosis. 

Title puerperium, or the puerperal state, is the term applied to the 
period during which the woman is recovering from the effects of 
pregnancy and parturition. Strictly speaking, it lasts from the 
completion of the third stage until the completion of uterine 
involution—that is, for alwut six weeks, but, clinically, it is 
considered to end as soon as the lochial discharge has ceased— 
that is to say, about the tenth or twelfth day. During this period 
the maternal organism is recovering from the changes which 
occurred in it as a result of pregnancy and labour, and the future 
welfare of the woman demands that this process of repair should 
he carried out in a normal manner and should be complete. 
Accordingly, it is necessary to carefully study the phenomena of 
the normrj puerperium. 

The phenomena of the puerperium may be divided into three 
groups 

(1) Changes in the genital tract. 

(2) Changes in the breasts. 

(3) Changes in the organism in general. 

Changes in the Gemtai. Tract. 

. As the changes which occur in the genital tract are of necessity 
very considerable, they will be considered under different heads. 

Changes in the Htenis.— The changes which occur in the uterus 
are included, in the term ‘ involution of the uterus.' Immediately 
after the completion of laboui; the uterus may be considered as 
consisting of two parts, tbe.upper uterine segment and the lower 
uterine segment and cervix. The upper segment includes all that 
lies above the retraction ring, and is firm and more or less globular 
in eutline. The lower segment and cervix include all that lies 

' 441 
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below the retraction ring, and is soft, flabby, and shapeless. The 
cervical portion is thicker than the lower uterine segment, but it 
it impossible to exactly determine their junction. The fundus of the 
uterus reaches to the umbilicus, or perhaps a little higher, and the 
walls of the upper segment are about one and a half inches in thick¬ 
ness. On examining the inner surface, two areas, differing con¬ 
siderably in appearance, can be distinguished. The first of these 
is the placental site, and the second the remainder of the uterine 
cavity. The placental site is oval in form, measures about four 
inches by three inches, and is represented by a slightly raised 
surface of irregular elevations and depressions, due to the adherent 
remains of the spongy portion of the decidua serotina. It i.s 
usually covered by clots, which pass into the mouths of the 
vessels, and if the clots are gently removed the latter become 
visible. The remainder of the uterine cavity is smooth, save 
where small elevations formed by fragments of decidua project. 
The junction between the upper and lower segments is easily 
distinguished, owing to the sudden change from the thick and 
firm walls of the former to the thin and flaccid walls of the latter. 
The lower segment and cervix are congested and oedematous 
owing to their relaxed condition, and so contrast with the some¬ 
what anaemic condition of the remainder of the uterus. Their 
prface is similar to that of the upper segment, save that no decidua 
is found in the cervix. The junction between the two—the 
internal os—can scarcely be detected, so completely has the cervical 
cavity become incorporated with the lower uterine segment. At 
the end of about six weeks, when involution is ended, the uterus 
has returned almost completely to its non-impregnated condition, 
and only differs from a virginal uterus in that it is slightly larger, 
its tissues more rigid, the body a little more globular, the cervix 
shorter in comparison with the length of the body, and the os 
externum transverse instead of circular, and perhaps enlarged by 
lacerations of the cervical tissue. The changes which occur 
during involution in the various structures of which the uterus 
is composed are as follows:— 

The Peritoneim.—The peritoneal covering of the uterus, which 
was at first wrinkled, owing to the smaller extent of surface to 
which it had to adapt itself after the emptying of the uterus, 
gradually returns to its normal condition as the temporary 
hypertrophy of pregnancy disappears. 

Uterine Musch.—The changes which take place in the. 
uterine muscle are well marked and considerable. Their exact 
nature cannot be regarded as having been definitely settled, but 
they are in great part, or altogether, due to the deprivation of 
bloM, resulting from the obliteration of many of the vessels in 
the uterine.wml by retraction, and possibly by, the compresaon 
of the supplying vessels external to the uterus by the wei(.ht of 
the latter (Webster’”). The large muscle fibres which are fo’ind 
Text-book of Obstetrics,’ p, 336, 1903. 
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in pregnancy disappear, and in their place is found the ordinary 
iinstriped fibre of the unimpregnated uterus. /According to many 
authorities (Winckel, Kolliker), some of the fibres undergo a 
fatty degeneration and disappear, whilst others atrophy but 
jiersist as smaller fibres. This explanation, which used to be 
more or less universally held to be correct, has of recent years 
been disputed. 2 Helme,='= who has investigated the changes in 
rabbits, states that fatty degeneration of the muscle never occurs, 
but that the process is one of atrophy, which results in a diminu¬ 
tion in the bulk of the fibres, probably by a process of solution. 
He further believes that there is no production of new fibres, as 
there is no karyokinesis. %This tends to support a former view 
expressed by Fischer,! who considered that the alteration in si/.e 
of the uterus was due to the conversion of the muscle albumin 
into a soluble modification such as peptone, which was then in 
part excreted from the blood by the kidneys, and in part carried 
away in the lochia. It is also probable that some of the products 
of solution are carried away in the lymph stream. According to 
Spiegelberg and others, new muscle fibres are developed from the 
embryonic cells in the connective tissue, but this is at variance 
with the observations of Helme. iJ'Sanger, on the other hand, 
after careful examination, determined the presence of fatty 
degeneration affecting a portion of the protoplasm, but nowhere 
was he able to find any fatty detritus outside the muscle fibre. 

1 le lielieves that the important changes in the fibres are due to 
a hyaline and finely granular degeneration, and that, while there 
may be slight fatty degeneration as well, when it is extensive it 
is pathological. He further considers that the products of de¬ 
generation are for the most part oxidized where they are, and do 
not find their way into the maternal blood. On the whole, 
Helme’s view is probably the one most likely in the present state 
of our knowledge to be correct. 

The Mucous Membrane ,—The changes which occur in the uterine 
mucosa result in the disappearance of the remains of decidua left 
liehind after delivery, and in the regeneration of the normal mucous 
membrane. As has been mentioned, a considerable amount of 
the spongy portion of the decidua serotina remains adherent to 
the placental site, while the rest of the uterus is irregularly covered 
by the, remains of the deeper layers of the decidua vera. This 
layer contains fragments of glands, in the deeper parts of which 
..the epithelium still persists, and of interglandular tissue. The 
glands also penetrate for a short distance into the muscular coat. 
The superficial parts of the deeper layer in turn undergo de¬ 
generation,,and are carried away in the lochia, with the result 
that the surface of the uterys again becomes smooth. Then, 
according to Lropold,^ the remains of the glands commence to 

' Trans. Royal See. Eiin,, vol. xxzv., part ii. 

i'Artkivf. Gyn., vol. xxiv., p. 400; vol. xxvi., p. 120. 

t Ibid., vol. xii., p. 169. 
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increase in length and their epithelium proliferates, until at about 
the end of the third week the latter reaches the level of the uterine 
wall. Finally, about the fifth to the eighth week, the epithelial 
lining of the uterus is complete. The placental site is at first 
covered by the remains of decidua serotina, and, consequently, is 
slightly raised. As involution continues, the site diminishes in 
size, but bulges rather more towards the uterine cavity—a change 
which is probably due to the formation of thrombi in the placental 
sinuses. The covering layer of decidua degenerates, and the 
mucous membrane is restored, as in the case of the other portions 
of the uterine wall. 

The Bloodvessels. —The arteries of the uterus gradually diminish 
in size, probably as a result of the compression they undergo, but 
a permanent thickening of their walls persists. Some of the smaller 
vessels are obliterated by a progressive proliferation of the con¬ 
nective tissue of the intima, the muscular coat disappearing as a 
result of hyaline or fatty degeneration. Many of the capillary 
vessels are completely removed by hyaline degeneration. The 
uterine sinuses are filled by thrombi, some of which appear at the 
time of delivery, and others several days, or evei> several weeks 
after delivery. The subsetjuent changes which take place in the 
sinuses very closely resemble what occurs in a corpus luteum. 
The endothelium proliferates and is thrown into folds, which, as 
they increase in size, occupy more and more of the cavity. The 
thrombus gradually shrinks and becomes decolourised, and finally, 
perhaps, its remains become organised by the outgrowth into them 
of connective-tissue cells and capillary vessels. At the end of 
six weeks there is little trace of the former sinus, save the con¬ 
voluted appearance of the lining membrane and small crystals of 
hscmatoidin.* 

The Lochia.—The lochia of, or belonging to, child¬ 

birth), the lochial discharge, or the cleansings are the terms applied 
to the discharge which comes from the uterus during involution. 
The old and classical description of the lochia must be consider¬ 
ably modified as a result of the alterations which have been brought 
about in their character by the practice of aseptic midwifery. In 
the past it has always been customary to describe three forms 
of lochia—the lochia rubra or criienta, which lasted for the first three 
days; the lochia serosa, which lasted until the sixth or {leventh 
day; and the lochia alba or lactea, which persisted up to the end 
of the second or third week. The lochia alba or lactea may in^ 
reality, as Giles points out, be considered as identical with the 
' laudable pus ’ of pre-antiseptic days, and consequently as non¬ 
existent in the course of an aseptic puerperium. There is no 
advantage in adhering to this old,description, and we may con¬ 
sider the lochia as a wound disciiarge consisting of blood and 
serum, to which is added fragments of decidua and membranes— 

• Vide also a paper by Sir J. Williams, ' Changes in the IJlerus resiNmg 
from Gestation,’ Trans. OhsM. Socitty, vol. xx. , 
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the products of the degeneration of decidual tissue, and mucus 
t'roin the cervical glands. At first, the discharge consists of 
almost pure blood, owing to the large extent of wound surface, 
and to the incomplete obliteration of the bloodvessels. Later, 
the blood gradually lessens and the discharge becomes sero- 
sanguineous, and, finally, the blood disappears, and the discharge 
Lonsists of a purely serous transudation. Conse(]uently, we may 
c.xpcct in a normal puerperium to find the pads which are placed 
o\er the vulva at first soaked by almost pure blood, then stained 
with bloody serum, and, finally, by serum alone. Whether 
Itacteria are necessarily present or not in the lochia is a r|uestion 
which has given rise to considerable discussion, and’which we 
have already in part answered. It may, we think, be stated that, 
if the patient was previously healthy and the labour normal, tlie 
vagina will be sterile after delivery. That, if the parts are kept 
thoroughly cleansed and protected by a sterile covering during 
tlie puerperium, the lochia will remain aseptic. That, if the 
vulva is not protected by a sterile covering, but all source of 
infection is avoided, the lochia will contain non-pyogenic bacteria 
and saprophytes, which have entrance by direct upward ex¬ 
tension. Finally, that, if pyogenic bacteria are allowed to gain 
entrance either by indirect e.xtension from without or by direct 
introduction on the fingers or instruments, they will be found 
in‘the lochia, and the characters of the latter will be altered in 
rorrespondence with the nature of the infecting bacterium. 

The quantity of lochia, which was formerly considered to l>e 
physiological, is considerably in excess of the actual ijuantity 
in an aseptic case. The statistics of (lassner,* which have 
usually been accepted in the past, are as follows : - 


Varieijr. 

Uichia rubra 
l-nchia serosa 
l.ochia alba - 

Total 


Duration. 

I St to 3r(I day. 
4th to 3th day. 
6th to 8th day. 

1st to 8th day. 


Amount. 

J3 or. 4 4 drms, 

1 y .. M 
7 .. 3 fi .. 

32 07 .. 6 drms. 


Gassner further stated that, if the patient nursed, the average 
loss was less, and averaged 38 ounces 4 drams; while if she did 
not nurse the loss was greater, and amounted to 66 ounces 
”'5 drams. These figures are manifestly too high, and, curious as 
it seems, were based on the examination of only two cases, so 
that it is quite time that they are no longer quoted as correct in 
text-books.' 

Gilest has made a series oS investigations in sixty patients in 
whom the puerperium was normal, and in whom he measured 
the Jimount of lochia with due precaution to avoid errors. His 

' * Monatsuk. /. Gilmrts . vol. xix., p. 31 

t ' Encyct. Medica.,’ vol. x., p. 
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results differ considerably from those of Gassner, and are as 
followsThe smallest amount of lochia in any case was 
two ounces, the greatest amount twenty-four ounces. In thirty 
cases, or 50 per cent., the quantity was ten ounces or less. In 
nine cases, or 32 per cent., the quantity was ten to fifteen ounces. 
In eight cases, or 13 per cent., the quantity was fifteen to twenty 
ounces. In three cases, or 5 per cent., the quantity was over 
twenty ounces. The average quantity of all the cases was 
10-89 ounces, and if the three cases in which the amount was 
over twenty ounces are excluded, the average of 95 per cent, of 
the cases is about 10^ ounces. The duration of the discharge 
was found to be as follows- 


Numlicr of C.ise.s. 

Duration in Days. 

Number of Cases. 

Duration in D.iys 

4 

5 

II 

9 

4 

f. 

6 

10 

10 

7 

7 

11 


K 

6 

12 



I 

14 


These figures show an average duration of 8>[ days. Further, 
Giles did not find that the (juantity of lochia was con.siderably 
increased in the case of women who did not nurse their infant. 
In fifty-three women who nursed, the average quantity was 11-2 
ounces; in seven women who did not do so, the average was 
10*3 ounces. The age and parity of the patient did not appear to 
affect the cjuantity. On the other hand, the latter varied directly 
with the weight of the infant, and especially with that of the 
placenta, with the amount of blood lost at the time of labour, 
and with the habitual amount of the menstrual flow. It was also 
greater in the case of dark than fair patients. 

The Weight and Size of the Uterus. —The effect of involution on 
the uterus is, as has been stated, to bring about a marked reduc¬ 
tion in its weight and size. The weight of the uterus after 
delivery varies within wide limits according to the individual 
tendencies, and this, in all probability, accounts for the rather 
different figures which are given by observers, who state its 
weight to be from i pound 10-5 ounces (Bomer*) to 3J pounds 
(Varnierf). At the end of two days the weight has falleh to an 
average of one and a half pounds, at the end of a week to a 
pound, at the end of two weeks to three-quarters of a pound,'* 
while by the end of the sixth week the normal weight of 9 or 10 
drachms is reached (Heschl^. 

The various alterations in the vertical measuren’ients of the 
uterus as collected by Giles} are as follows:— 

* • Ueber den puerperalen Uterus.' Graz, 1875. 
t ' La Pratique des Accouchements.' Paris, iqok 
j Of. cit. 
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Diy. 

Cervix. 

Body. 

Whole Uterus. 

Cavity. 

Iht 

2nd 

ii inches 

inches 

8 inches 

7 .. 

7 inches 
61 .. 

jrd 

2 

4 * .. 

61 .. 

5 t .. 

4th 

2 

Si .. 

7I .. 

61 .. 

6tll 

l| .. 

.. 

•* 

4 i .. 

15th 

>1 .. 

2i .. 

jJ 

3 i >• 


lie height of the uterus above the symphysis is of more practical 
nportance than the measurements we have just given, inasmuch 
s clinically it is the means by which we judge of the rate of 
ivolution. The average height in inches, as determined by 
itevens and Griffith* during the twelve succeeding deliveries, is 
.s follows;— 


Day. 

Height above 
Symphysis. 

Day. 

Height above 
Symphysis. 

ISt 

5]inches 

7th 

3linches 

and 

5 

8th 

3 i .. 

3rd 

4 l 1 •• 

9tb 

28 .. 

4th 

41 <• 

loth 

.. 

5 th 

4 

nth 

2l .. 

Cth 

3I •• 

12th 

2^ ri 


In measuring the height of the uterus we must first ascertain 
that the bladder is empty, and, if possible, the rectum, and that 
the uterus is lying in a mesial plane, and is not unduly deflected 
to one or other side. A full bladder or a distended rectum will 
push the uterus upwards, while, if the uterus is deflected to one 
or other side or markedly ante- or retro-verted, the fundus w’ill lie 
at a lower level than would be the case if these deviations were 
corrected. As it is impossible to remember a list of figures such 
as the above for clinical purposes, it is well to know that about 
the fourth day the fundus should be at or just below the level of 
the umbilicus, while by the tenth day it should lie liebind the 
symphysis, the posterior surface of the body occupying the plane 
of the brim. On the fifteenth day it is an entirely pelvic organ 
(Webster). 

The Appendages and LigamentB. —As we have already seen, the 
outer extremities of the tubes do not alter their position to any 
’ great extent during pregnancy, and, consequently, as the uterus 
enlarges the tubes come to lie vertically in the abdomen. This 
position is maintained during the first few days of the puerperium, 
and graduelly as the uterus returns to its normal size the tubes 
regain their normal more or le^ horizontal position. The tubesand 
ligaments undefgo a process' of involution identical with that of 

f! 

Variations in the Height of the Fundus Uteri above the Sympliysis,' etc. 
Ob^. Traf;. uondoa, vot. sxxvii., p. 246. 
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the uterus, and, when this process is complete, they occupy very 
much the same relations to the uterus as before impregnation. 

The Vagina. —The vaginal canal after delivery is soft and 
dilated, and in the case of primipara; is frerjuently lacerated in 
its lower part. At the end of two to four weeks, according ii, 
tlie rate at which involution takes place, it has regained its 
normal size, but some increase in size probably always persists, 
especially at the vulvo-vaginal junction. 

The Perinseum and Pelvic Floor.—The involution of the peri- 
na-um is complete in about fourteen days; Lacerations and 
aljrasions, if correctly treated, will also heal within the same 
period. The projection of the pelvic floor, which we know to 
occur during pregnancy, is even more marked about the fourth 
day of the puerperium than it was previously. According to 
Webster, it is as follows:—First day, 2 inches; second day, 
ij inches; third, day, ijj inches; fourth day, 2J inches; si.\th 
day, inches ; fifteenth day, i inch. 


CHANC.ns IN THE HrUASTS. 

As lactation is establisliing itself, the breasts become swollen 
and tender, the superficial veins engorged, and frecjuently the 
a.\illary glands enlarged. Histologically, the following changer, 
have been noticed. The alveoli of the glands are found to* be 
lined with cells, whk h are cubical or columnar according as they 
are distended or collapsed, and within the distended alveoli is 
found, in prepared specimens, a finely granular material formed 
by the coagulation of cascinogen. lii ;^ome of the cells, more than 
one nucleus is present, but karyukinetic figures and cell division 
do not appear to occur more frecjuently than in the non-lactating 
condition. Within many of the cells, oil globules can be distin¬ 
guished, and in some alveoli the central end of the cells presents a 
ragged appearance, suggesting that this part of the cells them¬ 
selves breaks down to form the solids of the milk. It is probable, 
however, that this dues nut actually occur, but that the milk is a 
true secretion formed by, and passed out from, the cells without 
any breaking down of cellular substance taking place. In the 
early days of lactation, cells distended with fat globules, and 
known as colostrum corpuscles, are found in the milk.. These 
were formerly regarded as desquamated alveolar cells, but it is 
now almost universally l)elievea that they are really migrated., 
leucocytes. 

Colostrum is the term applied to the fluid which comes away in 
the first forty-eight hours after delivery, or, perhapstit would be 
more correct to say, from the time of delivery until the secretion 
of the true milk is established. It is of a deep yellow colour, due 
to the presence of colostrum corpuscles, is strongly alkaliiie in 
reaction, and coagulates into a solid mass if heate^and ^me- 
times even coagulates spontaneously. The fat globules are of 







CHANGES IN THE ORGANISM IN GENERAL 


•(49 


\<ry unequal size, and the number of colostrum corpuscles 
pri/ient is considerable. As will be seen by comparing its 
analysis with that of human milk, it contains a considerably 
larger quantity of proteid matter, and only slightly more than 
lialf the proportion of fat and sugar. The laxative effect which 
It produces on the infant is said by Winckel* to be due to the 
picsence of calcium phosphate, magnesia, and sodium and 
potassium chloride. The colostrum corpuscles disappear in 
from tliree to five days. 

riie secretion of the true milk commences, as a rule, on the 
third or fourth day after delivery, and in a few cases a little 
v.irlier or later, as is shown by the following table (M'Cann and 
Turner);— 1 

Secretion commences on the ist day in i per cent, of cases. 



,, ,, 2nd 

. 5 


.. .. 3rd 

. 46 


4‘h 

. J9 


.. .. 5th 

. 6 


.. .. <>th 

. 1 


,, after the 6th 

. 2 


The average daily quantity of milk secreted is diflicult to 
ascertain with certainty, and differs considerably in different 
women, and in the same woman according to the demand made 
upon her by the infant. The following table has been compiled 
l)y*Holtt from observations made in five cases, in all of which 
the infants were healthy, were exclusively breast-fed, and gained 
steadily in weight: — 


IVriod. 

End of ist week 
During 2nd week - 
.. 3rd „ - 

.. 4 (h „ 

From 5th to 13th week 
„ 4th „ 6th month 
„ 6th „ gth 

The composition of human 1 
> ussed in another place. 


Avi-ragi- daily (|ii:inliiy. 

10 to 16 ounces 

- ij „ iS 

- It ., -i-l .. 

- lO 26 

■ 20 „ 34 

- 24 .. J''< .. 

- JO 40 

and of colostrum will be dis- 


Changes in the Organism in Generai.. 

The various general changes which occur during the puerperium 
will he esnsidered under their prope' heads. 

The Oirculatoiy System. —The hypertrophy of the heart, which 
' •tiMially occurs during pregnancy, gradually disappears, and the 
ape.\-beat returns to its normal position. In a considerable pro¬ 
portion of cases a modification of the first cardiac sound, which is 
replaced by a^soft blowing murmur, can be noticed. This occur- 

* Of. cit., p. 201 . • 

t ‘Occurrence of Sugar in the Urine during the I'uerperium,' Obit. Trans, 
l-ond., 4 ol. xxxiv., pp. 473-487. 

t ‘ Inaeases o{ Infancy and Childhood,' p. 128. Cases recorded by 
Hiebner (3), T.sure, and Abtfeld. 

2q 
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rence was first detected by Money, and was found by Dakin in 
57 out of loo cases specially examined at the General Lyinjj-in 
Hospital. It is probably associated with the involution of the 
cardiac muscle. 

The pulse of the parturient woman is, as a rule, slower than 
the normal, but not perhaps to the extent that was at one time 
considered to be the case. Considerable differences of opinion 
have been expressed as to the alteration of rate which occurs. 

! Olshausen '• found a pulse-rate of below 6o in 63 per cent, of 
cases. • Spiegelberg | stated that ‘ the pulse-rate, which has in 
creased during lalwur, diminishes immediately after it, then rises 
again, and on the second, third, or fourth day becomes markedly 
slowed. The rate then varies between 44 and 70; indeed, a 
frequency of less than 40, even of 30, has been noticed. The 
usual figures are 44, 48, and 56.’ s This statement was, however, 
challenged by Probyn-Williams and Cutler,} who found that 
in TOO cases examined at the General Lying-in Hospital the 
average rate was never lower than 73, and oftener nearer .''o 
than 70. The pulse of a puerperal woman is readily influenced 
by conditions which at other times would prpduce little or no 
effect, and, consequently, alterations in its rate are of fref]ueiit 
occurrence, and the difficulty of obtaining the correct average 
rate is considerable. It is more than probable that a slight 
degree of slowing generally occurs, and that whereas the average 
pulse-rate varies in pregnancy between 70 and 80, the avertige 
pulse-rate in the puerperium is between 60 and 70. The causes 
which' produce this slowing have been variously stated to be 
altered innervation of the cardiac, muscle, ‘ increased arterial 
tension, the horizontal position of the patient,* the presence of 
fat in the circulation due to absorption from the uterus, and 
^the impoverishment of the blood from ha'morrhages during 
labour. A probable cause would seem to be the re-action of the 
system generally from the increased strain imposed upon it by 
pregnancy and labour; but, inasmuch as slowing has been noticed 
after a four months’ abortion, some other cause or causes must 
also be at work. 

The blood is said to contain a larger proportion of fibrin and 
white blood corpuscles than during pregnancy. This increase 
reaches a maximum twelve hours after labour, and has been 
termed a physiological leucocytosis. 

The Temperature. — 1 1 cannot he too plainly and definitely^ 
stated that, though the puerperal woman is subject to slight 
variations of temperature, the average temperature differs but 

• 'Ueber die Pulsverlangs. im WoclienbcUc,' elc., Cent. /. Gvm., 1881. 
Nr. iii. 3. pp. 413.53. 

t ‘Text-book of Midwifery,' New Sydenham Sociity's edition, vol. i., 
p. 289. I 

1 ‘Some Observations on the Temperature,’ etc, Trans.jpbsM So\ Lend . 
Vol. xxxvii,, pp. 26, 29. ^ 



CHANGES IN THE ORGANISM IN GENERAL 


4 S« 


luile, if at all, from the normal. Temporary variations of 
ti'iiiperature, reaching, perhaps, as high as 100-5" F., may occur, 
t.ir which it is difficult to find a cause; but for temperatures above 
that a cause can be found in almost every case. Up to com- 
p.iratively recent times, it was a common belief that a physio¬ 
logical elevation of temperature, reaching loi" F., or higher, 
oicurred on the third or fourth day in association with tlie 
establishment of lactation. To this condition the term * milk- 
fcver ’ was applied, and in consequence of the general l)elief in 
Its physiological nature, local septic conditions of the genital 
(r.act were overlooked. A rise of temperature of from 0-5° I', to 
o 15° F. during the first twelve hours after delivery is perhaps the 
iiile, and this rise is most marked when the hours of 4 p.in. to 

p.m. fall within this period — that is to say, when the post¬ 
parturient rise corresponds with the ordinary evening elevation of 
temperature. 

The Urinary System.—The secretion of urine during the first 
(lays of the puerperium is increased, and averages about 2,020 
grammes in the twenty-four hours. This increase affects in the 
main the water, ^s there is little or no increase in the amount of 
solids excreted. •" The amount of urea, sulphates, and phosphates 
is .actually diminished during the first two or three days, increa.ses 
slightly about the fourth day, and then again progressively 
diyiinishes. The chlorides are considerably increased (Winckel). 
Ihe specific gravity, which at first varies between 1,010 and 
1,018, reaches a maximum of about 1,022 on the fourth day. 
The _ presence of sugar in the urine, which at one’ time was 
considered doubtful, is now generally admitted. Hofmeier and 
Kaltenbaclv'" were the first to demonstrate that it occurred as 
l.ictose, and so to prove the intimate connection between its 
presence and lactation. 

This connection has been still further cleared up by MacCann 
and Turner.! Their investigation of 100 cases showed that 
l.ictosuria occurred in all after lactation had started, and that 
the average quantity of sugar was about li grains to the ounce. 
l-\cessive production of milk or diminished outflow resulted in 
an increase in the quantity, while as soon as production and 
'Mthdrawal from the breast became equal the amount of sugar in 
the urine became constant. Although the quantity of milk affects 
the amount of lactose, the quality does not, and, conseipicntly, 
the proportion of lactose is not, as was at one time stated, a guide 
to the suitability of a wet-nurse. 

- The presence of peptone in the urine during the puerperium 
has also been determined (FischerJ), and would appear to be 
fairly constaift. It appears about the second or third day after 
delivery, the proportion increases up to the fourth day, and then 
diminishes gradually until it disappears about the tenth or twelfth 
day. .Its pre^nce is probably connected with the changes which 
• Zrits. fTCtb. ». Gyn , vol. iv., p. 161. t 0 /. cit J Ibid. 
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occur in uterine muscle fibres during involution. 1 Small quantiucs 
of acetone have also been found in the normal puerperal urine ■- 
a fact of some importance, in view of the statement that such an 
occurrence prior to delivery indicated the death of the fo hk 
(V icarelli,* Knapp I). 

The Digestive System.—The appetite of the patient for the lir-,i 
two or three days is usually somewhat diminished, but from that 
time on, as tlie demands made by lactation produce their effect, it 
increases. Thirst is usually keen from the first, in conssequeiu c 
of the loss of blood during labour, and later as a result of lactation. 
The bowels are almost always confined, and it is but rarely that 
a movement will occur during the lying-in unless brought about 
by a purgative or enema. This is due in part to the rela.xid 
abdominal walls and the lowered intra-abdominal tension, in pan 
to the recumbent position and lack of exercise. Digestin' 
troubles, nausea, etc., which may have caused considerable 
annoyance during the end of pregnancy, usually disappear with 
the expulsion of the fetus. 

In consequence of the increased action of the kidneys ami 
skin, of the involution of the uterus, and of the diminislud 
ingestion of food, there is a distinct loss of weight in a puerpei.il 
woman during the first eight days, and this has been found to 
amount to an average of lo pounds (4,571 grammes, Gassner;i. 
This loss of weight was considered by VVinckel to be abnormal, 
and partly due to insuflicient diet; but a series of experimcn^^ 
made by IkuiiiimS at Munich showed that a loss of weight ol 
from 1,700 to 6,500 grammes (3 pounds u ounces to 14 poumb 
5 ounces) normally occurred, and that the average loss wa^ 
7 pounds 8 ounces. Further, inultiparic, and those who nursn: 
frequently, lost more than primipara; and non-nursing women . 
the greater the weight of the individual the greater was the lo.'-s, 
and after twins it was more marked than after single pregnancic.'' 

It is interesting to compare with these figures the loss ol 
weight during labour. The following figures are also the result 
of Haumtn’s researches, and are based on sixty ca.ses:— 

The fuitiis - - )'rnis. ( 7 lb. j oz. approx ) 

I’larentii - - ozS ,, ( i lb. (, oz 2 drms approx.) 

l.iqiior .amnii - i.joo ,. ( 2 lb 13 oz. 13 drms .approx) 

Hlootl - 308 ( 10 oz. 13 drms. approx ) 

l•-xcremcllta 3(Si ( jz oz. 14 drms. .approx.) 

Hvapor.atioti from liinK'. 

and skin - - 375 ., ( 13 oz 3 drms. approx.) . 

Tot.al loss diiriiiK lalxHir <>,242 ,, (131b 12 oz. approx.) 

Tot.al loss dnrin); piior- 

periiim - - 3.3i».> ,, ( 7 lb S oz. .approx.) 

Total loss from com- ‘ 

mrnccment of labour ' 

to end of puerpcrium y,f)4i (21 lb. 4 oz approx.) ‘ 

• Prag. M<d. W'ochtHsch., i.S.)3. 4 tVii/ / Gi'm.'.TS 97. p. 417. 

t Monatssch.J. Grimrts., vol xix., p 47 S I., D., Munchen, p. 18 
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The Bespiratoiy System and Skin —Tlie rate of respiration is 
, _inly, if at all, affected during a normal puerperium. Inimc- 

,i( ly after delivery it averages from 14 to 20, and during tlie 

Mipi'rium, according to Probyn - Williams and ('utlcr, the 
.■ i i.ige rate is from 20 to 22. 

1 Ik; skin acts freely during the puerperium, and is a vaUiable 
,ii!|iim t to the eliminatory functions of the kidney. The pig- 
I. Illation of pregnancy passes off witliin a few weeks, and tlie 
:m 1 ■'Ilia' gravidarum gradually clnange into line:e alba'. In a 
iilain proportion of women (27 out of 377, Champneys) lumps 
•ii'pear in the skin of the axill.e towards the end of luegnaney, 
,i'id are especially noticeable during the puerperium. These 
!iimi|is \ary in size from “ the smallest possible” to that of an egg 
' I .1 little larger. If they are s<|ueczetl during the puerperium, 
u'anular debris like the secretion of sebaceous follicles is expelled 
I'lioiigh their ducts, and is followed by a substance lesembling 
■ il'isirum, and, (inally, by what appears to be milk. The 

n'lion does not flow naturally from them, as happens in the 
liieasi. It was at first considered that these lumps were modified 
eliaceous glandi^ but they have more recently been found to be 
•noilihed sweat-glands.t 'I'liey are situated in the skin, and in half 
I 'e ( ases occur bi-laterally. Their course of enlargement follows 
I'lat of the brea,st, and sometimes they may again become swollen 
iitd slightly painful during snbseciuent menstruations. 

The Abdominal Walls.- -The abdominal walls have of necessity 
I'l'comc considerably stretched during pregnancy, and conse 
liiently after delivery arc flaccid and wrinkled. I'ndcr ordinary 
'iiiumstances this condition passes off to a great extent during 
tile first two months after delivery. \ certain amount of laxity 
.'iiid wrinkling, however, always persists after the first pregnancy. 
If there has been excessive overdistension, or if the woman has 
had many previous pregnancies, the recti must les may become 
'■eparated in consetpience of the stretching of the common tendon 
"f the internal obliipie and the transversahs muscles \s a result 
”1 this, the intestines bulge between the sepaiated mus< les when- 
' er the woman strains, and, if the lateral muse les of the abdominal 
4 all are also overstretched, a pendulous abdomen results. The 
an;e gravidarum, which occurred during pregnancy, gradually 
>'1'- their reddish colour and become white, scar-hke lines 

• Ilea' alba'. 

• The Pelvic Joints.—The relaxation of the pelvic joints which 
01 curs towards the end of pregnancy, and which permits of the 
occurrence of a slight range of movement in the joints, gradually 
passes off and the latter regain their former rigid condition. 

* Of at. 

* '(Jn the Develbpment of Mammary Functions by the Skin of laing-in 
tiomen.’ by F. H. Champneys, Med and Chir. Trans . vol Ixix., p. 419; 
lians. Obslet. Sac. Land , vol. xxxii . p 117: and Champneys and Uowlby, 
McJ. and ChirTTrans , vol. Ixxviii. 
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a tom .—The symptoms or subjective phenomena of a 
puerperium are slight.' As soon as labour is complete 
the patient experiences a sense of relief which is in marked con¬ 
trast to her former pain-harassed condition. During the days of 
the lying-in, the patient is in a state of general comfort and well- 
Ireing, to which, for the last month of pregnancy, she had been 
a stranger.' The first desire is, perhaps, for a drink, as the loss 
of blood during the third stage increases the thirst which suffering 
caus&s. Then, an hour or so after delivery, a desire for food 
.asserts itself, and during the entire puerperium, as has been said, 
the appetite is good. As a rule, the patient experiences a desire 
to micturate during the first twelve hours after delivery, or, at 
any rate, will be able to empty the bladder when the necessity 
for so doing is pointed out to her. In a not-inconsiderable pro¬ 
portion of cases, on the other hand—especially amongst primi- 
parm—not only is there no desire .to pass water, but even the act 
of so doing is for some hours impossible. The causes of such 
a condition are readily understood. The bruising which the 
urethra undergoes during delivery, especially amongst primipartc, 
causes a tenderness which renders the patient reluctant to try to 
empty the bladder, and also, in some cases, produces a temporary 
paralysis of the sphincter. Further, the diminished intra-abdominal 
tension and the relaxed condition of the abdominal muscles render 
the empt3|ing of the bladder difficult, even if relaxation of the 
sphincter is obtained. Observations made upon 224 women who 
were confined at term in the Clinic Baudelocque (Recht") gave 
the following results:— 


51 women, or 22 7(> per cci 
70 .. 35 ' 2 ''> 

•iO 20'54 

3 J .. 1475 

15 .. ■ 


t , p.assed water in the first 6 hours. 

,, between tl)e 7th and the t2th hour 
.. 13th ,, 18th ,, 

,. ,, igth ,, 24th ,, 

.. .. 25 th .. 3<>*h .. 


As it is usually taught that it is inadvisable to allow a patient 
to remain more than twelve hours without having emptied the 
bladder, the above table shows that 94 of the patients, or 
41*98 per cent., retjuired assistance, and this figure is made up 
of 59*21 per cent, of the primipara; and 27*27 per cent, of the 
multipartc upon whom the observations were made. The high 
proportion amongst primipara; is accounted for by Jhe fact 
that in their case lalwur is more prolonged and the bruising to 
which the parts are subjected is more severe. 

> The lK>wels seldom act of their own accord so long as the 
woman is in bed, in part due to the effect of the recumbent 
position, and in part the result of the relaxed condition of the 
abdominal walls and the lowered ii^tra-abdominal pressure. 
i Occasional pains due to contractions of the uterus are of not in¬ 
frequent occurrence, and are known as after-pains. Contractions 
of the uterus occur, in all probability, during a considerable part of 
* Th4se de Paris, 1894. 
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ilie puerperium, but only occasionally are they so well marked as 
to v'ise rise to pain. If the length of labour is normal, and if the 
iitLTiis contracts well during and immediately sulisequent to the 
third stage, after-pains rarely occur. If, on the other hand, lalrour 
IS short, and if incomplete contraction and retraction allows the 
III aiinulation of clots in the uterus, after-pains are of common 
Dicurrence. Accordingly, as would be expected, they are usually 
absent in primiparse and of common occurrence in multipara-, 
riiey are usually most marked on the evening of the first day, 
ami in some cases they may persist for several days. When the 
infant is put to the breast they become momentarily worse, owing 
t ) tlie increased contraction of the uterus caused by suckling. 

The enlargement of the breasts and the establishment of lacta¬ 
tion are usually associated with slight stinging pains in the breasts, 
and of continuous and severe pain if overdistension occurs. If 
the child is very vigorous, its efforts at suckling may often cause 
considerable pain and sometimes laceration of the tender skin 
about the base of the nipples. 

When the patient is allowed up for the first time she almost 
inv.ariably suffers.from a degree of muscular weakness the exist¬ 
ence of which she did not suspect when in bed. This, however, 
soon passes off, and in a comparatively short time afterwards she 
regains her habitual strength and energy. If, after slie has 
rt-uirned to her ordinary mode of life, she still suffers from 
Hc.'ikness and lassitude, there is always some pathological condi¬ 
tion present whose nature should be determined and whose cause, 
if possible, removed. 

Diagnosis .—It occasionally happens that in legal cases it may 
be necessary to determine whether recent delivery has occurred 
or not. In these cases, the statements of the woman concerned 
possess only a negative value, and the diagnosis must lie made 
trom the more positive information obtained from the physical 
examination of the patient. The signs upon which we rely for 
V diagnosis can, as in the case of pregnancy, be divided into three 
classes—doubtbl, probable, and certain. 

The doubtful signs are to be found in the relaxed and wrinkled 
-ibdominal wall, the presence of striae or lineae albicantes, of 
pigmentation, and of varicose veins. 

The probable signs consist in lacerations about the perimrum 
cervix and vagina, and in the dilated vagina, the enlargement of 
the uterus, the patulous condition of the cervix, the dilated and 
relaxed lower uterine segment, the dilated uterine cavity, the 
roughened area corresponding to the placental site, the^ swollen 
and secreting breasts, and the lochial discharge. 
iThe certr^ signs are the foregoing, when occurring in con¬ 
junction and gradually altering within a short period in the 
manner previously described. Further, the presence of a portion 
of placenta gr membrane in the vagina, or attached to the 
placental site, is per se a certain sign. 
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TEE MANAaEMENT OF THE PTTEBFEBIUM 

The M.iintenance of Ihe Normal ITinctions of the Body—Digestion -Tlif 
Bladder—Tlie Kectiim Tl)e I’romotion of the Functions Peculiar to lln' 
l’n(!r|ieriuni Involution—'I'he Use of Vaginal Douches—Lactation 
(leiier.il Points in Treatment Prognosis. 


Titii inanaffcmenl of tlie pncrperiiiin may lie stated in a few 
words to consist in attention to the followinj; points 

(1) The maintenance of the ordinary functions of the liody. 

(2) Tlu! promotion of tlie functions peculiar to the puerperiuni 
— i.r., invohition and lactation. 

Tiik Maintknanck oi' TiiK Nokmai. Functions of thk Poiiv. 

The functions of the body, to which attention must be par¬ 
ticularly directed durinj; the puerperinm, are the digestive functions 
and the functions of the bladder and rectum. 

DigeBtion.--The footl of a puerperal woman must be simple, 
sufTicient, and’appetising. At a time when the system in general 
is recovering from the strain which has been placed upon it during 
the previous nine months and is accustoming itself to the perform¬ 
ance of new duties, the organs of digestion must not be over¬ 
taxed by food which is dillicnlt of assimilation, and, accordingly, 
the food given to the patient must be simple. When the woman 
is up and able to take a due amount of exercise, a corresjxmdingly 
simple but more varied dietary may be allowed. ' At all periods 
of the puerperinm, the amount of food must be sufficient. The 
older notions that a low diet was required at this time,^have in 
the words of a recent writer been consigned to the sanie limbo 
of defunct prescriptions as the ‘starve a fever’ principle. A. 
puerperal woman, more than other people, requires the maximum 
amount of nourishment which she can digest without imposing 
too great a tax on her digestive organs, and in this respect the 
inclinations of the patient may be taken as a guide. 'For the first 
two days, light nutritious and liqui‘d food is all that is required, 
the only solid food for which the patient, as a rule, cares being 
toast or rusks, or a light milk pudding. On the;, third day, if 
the bowels have acted, food of a more solid nature may be given 
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; - iiiill quantities, and supplemented as required by liquids. 
I ;ii tliis onwards, the dietary becomes more liberal, but, so 
as the patient remains in bed, her meals should be given at 
■It intervals and small amounts of food only be taken at a 
All food should be prepared in such a manner as to be 
i:i;it tising, as, even if the appetite is good, the squeamishness 
iiiJ nervous e.xcitability of pregnancy will not have suffi< iently 
..i-.ed oft’to enable the patient to consume the necessary quantity 
•I lood when the dietary is untempting. For this reason, there 
-li.)iild be considerable variety in the food. 

It is unnecessary to enter into many particulars with regard 
Id the exact dietary adopted, as there are such wide liinits within 
uhicli it may vary in individual cases. The general principles 
\\hich govern it will be gathered from the preceding paragrapli, 
,111(1 from the following :—During the first two days, the patient 
-hoiild receive some nourishment every three hours during tlie 
Ml. Meef-tca, milk, chicken-tea, gruel, tea and toa.st, an egg 
''.ell beaten up, and a light pudding composed of egg iiiui milk, 
ni.iy in turn be gi\en and will furnish sufficieni variety. If the 
patient proposes to nurse the infant, abundance of milk in dilferent 
toiins must be given. If she is not going to nurse the infant, the 
.Miioiint of milk is best restricted. On the third to the liflli dtiy, 
'.lie woman usually e.xperiences a desire for solid food. As :i 
I'oulinental writer says, ‘the Fnglish jiuerpera eats her beef- 
ii .ik at this time with great relish,’ and if for ‘ beefsteak ’ we sub- 
'■iitiile a small piece of fresh lisli, of chicken, or of mutton (hop, 
■'lie not only relishes the change, but is considerably benefited by 
It. from this on, the interval between the meals ni,ay be incre;ise<l, 
lull an interval of four hours should not be exceeded. 

'file use of alcoholic beverages as stimulants is only necessary 
wlicii the patient is in a weak condition from previous ill-health 
■1 hamorrhage. As a food or tonic, however, and particularly 
III the case of a woman who is nursing, the use of sound claret, 
burgundy, or stout may be permitted, and in some cases will 
•'liable a patient to nurse who might not otherwise have been able 
■" do so. 

The Bladder.'—Attention to the bladder is one of the most 
' iipoitant duties of the nurse during the first twenty-four hours 
Hei deli^'ery. In no case should a parturient woman be allowed 
' pass more than sixteen hours witliout emptying the bladder, 
1^1 spite of what has been written by N'arnier to the contrary 
' licet. According to the statistics which we (juoled in the 
|ire\ ious chapter, forty-two per cent, of women will not pass water 
within the first twelve hours of their own accord, and, conse- 
•piently, in all these cases st^ps must be taken to ensure that 
the bladder is eipptied. To this end, after twelve hours have 
elapsed, warm stupes may be placed over the pubes, as this 
often produce.”, the required effect. If this is unsuccessful, the 
patient may be cautiously turned on her hands and knees. 
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always providing that there is no laceration of the perina;iim 
nor cardiac weakness. If this still is unsuccessful, and if 
the bladder is not unduly distended, as ascertained by abdo¬ 
minal palpation, the patient may wait for three or four hours, 
longer, and then, if the application of stupes and alteration of this 
position still fail, the catheter must be passed. At the present day 
it is hardly necessary to insist upon the fact that there is but onis 
manner in which the catheter may be passed, and that the old 
method, in which carefully acquired skill was used to pass the 
catheter under the bed-clothes, is so incongruous in view of tlie 
elaborate aseptic precautions which are taken at other times, that 
it can no longer be adopted by anyone capable of reasoning. I n 
all cases the parts must be exposed, the vulva, especially round 
the orifice of the urethra, carefully washed with an antiseptic 
lotion in order to yemove all discharge, etc., and the catheter then 
passed under the guidance of the eye directly into the urethra 
without touching the surrounding parts. A glass or metal female 
catheter, which has been boiled for five minutes, should be used. 

The use of the catheter must not be continued beyond the 
second day, as, in the fir.st place, the patient ma.y get into a habit 
which will be difficult to break her off, and, in the second 
place, the risk of infecting the bladder is greater after the second 
day on account of the presence, on the external genitals, of 
lochia, which may be decomposing, and all traces of which it is 
difficult to remove. Hy this time, the patient may be allowed 
to kneel up in bed, or even to stand by the side of the bed, and 
in this way it will be almost always possible for her to empty 
the bladder of her own accord. 

The Bectum.—Aperient medicine may be given on the evening 
of the second or the morning of the third day after delivery. Its 
administration is required in almost every case, for the reasons 
that have been already stated. Castor-oil is the most commonly 
used drug and possesses certain advantages, but it is very 
nauseating, and, consequently, many patients cannot take it. 
As a substitute may be given Pulv. Glycyrrhiza; Co., Cascara 
Sagrada', Sulphate or'Citrate of Magnesium, or, in fact, whatever 
purgative the patient is accustomed to take. If a motion does 
not result, a soap and water enema may be administered. A 
mild aperient must also be administered every second d^y during 
the puerperium, if the bowels do not act without it. 

The Promotion of the Functions Peculiar to the 
Puerperium. 

The functions peculiar to the puerperium are involution and 
lactation. They are tnth to a considerable extent promoted by 
proper attention to diet and to the action of the bladder and 
bowels, but there are also other means by which their course can 
be favourably affected and to which we shall now refhr. 
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Uterine Involution.—The two most important factors in the 
[irxliiction of perfect uterine involution are’^the proper manage- 
imiit of the third stage of labour^and the maintenance of uterine 
a'.ipsis. The former has been already discussed. Its importance 
(uD'^ists in the fact that a well-managed third stage means that 
ilic patient commences her puerperium with an empty and well- 
retracted uterus, and that thus two of tlie most common causes 
ot sub-involution (insufficient involution)—uterine congestion 
and the presence of pieces of placenta or bloodclot—are non¬ 
existent. 

The maintenance of uterine asepsis is even more important. 
.\t the commencement of the puerjxtrium the uterus and 
\agina, in a normal patient in whom no examinations have 
l>een made after the birth of the child, have been proved to lie 
aseptic, and, accordingly, in all cases in which bacteria are subsc- 
•|iicntly found in the genital canal they must have gained admis¬ 
sion from the outside. Septic bacteria will, in all probability, 
only gain admission on septic fingers or instruments passed into 
ilie vagina, but saprophytic bacteria, or some of the many non- 
pathogenic bacteria which are frequently found in the locliia, may 
gain entrance into the vagina by direct extension upwards from 
a nidus in decomposing lochia on the vulva or bedclothes. 
Accordingly, we see that if the vagina is to be kept free, not 
only from septic, but also from saprophytic bacteria, it is not 
siiHicient to merely refrain from vaginal examinations or opera¬ 
tions, but it is also necessary to shield the vaginal orifice so far as 
liossible from the air by a sterilised dressing. The necessity for 
tlic latter step is frequently not recognised even by obstetriciiins 
"ho attach the greatest imiwrtance to vaginal asepsis. The 
icason of its necessity is, however, obvious. If the third stage 
is projierly managed, and the complete emptying of the uterus 
is obtained, then, even if saprophytic bacteria gain entrance to 
ilic vagina, it is not a matter of any great importance, as the 
only pabulum on which they can feed is the lochia, and, as this is 
•dways flowing downwards from the vagina, bacteria are removed 
almost as rapidly as they gain admittance. Consequently, 
"bstetricians have, to a certain extent, fallen into the habit of_ 
considering that the presence of saprop^tes in the vaginal lochia' 
>s a mat^r of very little importance. This view’ is all very well 
I long as a case is quite normal and the emptying of the uterus 

complete. If, however, the latter is not the case, the presence 
of saprophytes ^comes of importance, and instead of the gradual 
removal of the placental fragment, or piece of membrane, by 
an aseptic deigenerative process, the retained fragment undergoes 
decomposition. In many hospitals, it is customary to apply 
napkins for the .first twenty-four hours, and then to leave the 
Vagin j uncovered so that the discharge may flow away on to the 
draw-sheet. This practice is infinitely preferable to the leaving 
of an unsterilised napkin in contact with the vulva for a long 
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time, and in many cases it may give most satisfactory results. 
We consider, however, that still better results would be obtained 
by the use of a constantly changed pad of absorbent wool, eitlier 
sterilised or impregnated with some antiseptic of sufficient 
■Strength to prevent decomposition of the lochia which sotiks 
into it. The genital canal after delivery is to all intents and 
purposes an open wound, and must be treated accordingly. If 
a drainage tube is inserted through an opening into the peritoneal 
cavity, no one would think for a moment of maintaining tliat 
because the operation of inserting the tube was carried nni 
aseptically, and the discharge from the cavity was aseptic, that 
the tube should be allowed to discharge openly on to unclean 
dressings. The immediate result of such a course would be that 
the escaped discharge would putrify round the mouth of the tube, 
and that the putrefactive organisms would extend along the tulu: 
and involve any dead matter they came across. That siuli 
a course does not more frequently occur in the case of- the 
genital canal is due to the absence of dead matter and the strung 
downward current of the lochia. The common-sense mode of 
treating the genital wound—for so it may be Jermed—consists, 
first, in interposing some substance betw’cen it and the air whicli 
will receive the discharge and prevent it temporarily from 
putrefying, and which will, at the same time, act as a filtii 
through which bacteria cannot pass; and, secondly, in changing 
this dressing and cleansing the external parts with sufficient 
freqtiency. 

We have already drawn attention to the necessity for sterilising 
the pad, which is applied after labour over the vulva, by soaking 
it in corrosive sublimate solution, and we wish now to insist on the 
necessity for adopting the s.ame course throughout the puerperiuni. 
A dry sterilised pad would be preferable to the wet corrosive 
pad, but the former is rarely obtainable in general practice, 
although there is no reason why it sliould not be obtained in 
hospital practice. This ()ad should be covered with a protecting 
sheet of dry absorbent cotton-wool, which may, if wished, be 
impregnated by some antiseptic, such as salicylic or boracic 
acid. During the first twenty-four hours, the dressing should be 
changed whenever the lochia come through the outer wool, aftei 
this it must be changed at least twice, and by preference foui 
times, in the twenty-four hours. At the same time, the vulva and 
surrounding skin must be gently washed with some weak anti¬ 
septic lotion, preferably lysol. 

The necessity for vaginal douching during the puerperium is 
almost as strongly urged by some authorities as it is denied by 
others. > Galabin'-' considers that,'a course perfectly free from 
febrile disturbances throughout the puerperal state is more 
common when regular irrigation is employed.' 2 Dakinf admits 
that, in view of the results of some lying-in hospitals, *it is 
• 0 ^. 07 . t Op. cit. 
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uli.iuiis that in private practice douches can be safely omitted 
afii I normal deliveries,’ but still, a little further on, he states that 
,1 \\c;ik antiseptic douche, though not essential, may with advan- 
i.ui; l>e given once a day if not twice, s Giles’s attitude is equally 
uu.inJed. He first states that in ‘ hospital practice we think the 
he should always be given, whilst in private practice it is 
s .Mietimes better that it should l)e omitted,' but in another place 
!ic st.^tes, ‘ daily douching is not necessary ; it is quite sufficient 
the outside parts becarefully washed and dried.’* * * § .^Fothergill I 
considers douching is ‘ a cleanly and comfortable practice, and 
ill .I S no harm if the nurse is careful to secure perfect cleanliness.’ 
An entirely opposite opinion is, on the other hand, exprc.ssed by 
iithers. The authorities of the Rotunda Hospital, where the 
pi.ictice has been given up for years, unhesitatingly condemn 
ihf use of a prophylactic post-partum douche, and to Smyly in 
particular is due the credit of having led to its almost complete 
1 oiulcmnation so far as the Dublin School of Midwifery is con- 
(i rncd. s Similarly, on the Continent, SchaelTer| states that 
\iiginal douches must be avoided after the placenta has been 
delivered,'and Kibemont-Dessaignes§ holds a similar opinion, 
wliile, in .America, Jewett considers that, if the discharge becomes 
I'llid, antiseptic douches may be called for. We have already 
ui' en our own opinion on the subject of prophylactic douching. It 
I' difficult to understand how anyone can be found to still sup|}ort 
die practice in view of what is known of the bacteriology of tlie 
\agina, of the sources of septic as opposed to saprophytic infec¬ 
tion, of the results obtained in the case of tens of thousands of 
patients where no douching has been performed, and of the 
.ulniittcd difficulty of ensuring that an ordinary nurse will 
.idiuinister a douche in a reasonably safe manner. It is a 
' urious fact that many of those who sanction this practice also 
allow the douche to be administered witli a Iligginson's enema 
-fringe,and recommend the use of corrosive sublimate solution -- 
tacts, which, we think, show that their opinions are controlled 
’lore by a well-rooted conservatism than by scientific principles. 

So far as the doing of harm is concerned, no distinction can be 
lirawn for the first four or five days between a vaginal and a 
aterine douche, inasmuch as some of the fluid will, in all cases, 
t nd its way into the uterus even though the nozzle of the douche is 
itot passed beyond the vagina, and so will carry infection upwards 
there is any to be carried. So far as the doing of good, on the 
'tiler hand, is concerned, there is a difference, inasmuch as, unless 
the nozzle is carried into the uterus, the current will not l>e suffi¬ 
cient to wash away putrid lochia or retained clots. Accordingly, 
in the first foiir days, in all ca»s in which a douche is adminis- 

• i Encyc. Medica,'/or cU. 

t ‘ A Manual of Midwifery,' second edition, p. 45Q. 

$ ' Obstetrical Diagnosis and Treatment,' American edition, p. i jt. 

§ ‘ Precis d'Obstetriqnes,' p. 549. 
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tered, the nozzle of the tube is, perhaps, best passed into the 
uterus. After that time a distinction may be made, and a vaginal 
or a vaginal and uterine douche administered as is thought best. 

Doucliing during the puerperium is indicated imder certain 
definite conditions:— 

(1) If the lochia become foetid and the condition is not remo\ed 
within twelve hours by other means. 

(2) If the involution of the uterus does not follow its normal 
course. In these cases a hot douche will stimulate contraction 
of the uterus and so encourage involution. 

(3I If there is secondary post partum htEmorfhage. 

Tlie method of administering a douche and the antiseptics 
which are suitable have been already mentioned. 

Another importtint factor in the production of involution is 
rest in the recumbent position. Sub-involution is a much more 
common occurrence amongst the poorer classes, who return to 
their work before involution has reached a proper stage, than 
amongst the well-to-do classes. It is, of course, neither necessary 
nor advisable that the patient should remain in bed until involu¬ 
tion is complete, but she should do so until all lacerations have 
healed, until the uterus has descended again into the pelvic cavity, 
and until the lochia have become colourless and have almost or 
completely ceased. As a general rule, these conditions are ful¬ 
filled about the tenth or twelfth day, and, save in exceptionul 
cases, it is not necessary that the patient should remain longer 
than this in bed. She need not, however, maintain the recumbent 
position during the entire period. After the third or fourth 
day, if feeling well, and if the perinteum has not been sutured, 
she may be propped up in bed by means of a few pillows for 
a short time, and, after the sixth day, she may similarly sit up .in 
bed without support. In this way the tedium of convalescence 
will be rendered less, and by the promotion of vaginal drainage 
involution will be encouraged. 

Lactation.—The treatment of the breasts differs according as 
the mother decides to nurse the infant or not to do so.*' In cases 
in which she decides to nurse, the initial preparation of the nipple 
has l)een described. As soon as she is rested after the completion 
of delivery, the infant may be put to the breast, with the object 
of stimulating lactation, of promoting contraction of thp uterus, 
and of allowing the infant to get the benefit of the colostrum. 
From this on, until lactation is ^tablished, the infant may be put 
to the breast every four hours, ns soon as lactation is established 
a regular interval of two hours is allowed between each feeding, 
with the exception of one interval of four to five hours at night. 
In all cases, the nipples must be washed with a littlb warm water 
before and after each nursing. The first wasl^ing is performed 
in order to remove any milk which may have dried on themipple 
and which, being sour, would produce a bad effect ppon the child. 
The second washmg is performed in order to remove the remains 
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ui all milk from the nipple, and so to prevent, as far as possible, 
milk decomposing there and leading to the infection of the milk 
^'laiuls and ducts. 

If the nipples become cracked owing to the tender condition 
of the skin, the crack may be lightly touched with nitrate of 
Mlver or painted twice a day with a little Tinct. Benzoin. Co. If 
the emek renders the act of nursing painful, a nipple shield may 
he placed over the nipple and the child allowed to suck through 
it. A little lanoline rubbed into the base of the nipple each day ; 
w ill render the skin elastic and help to close up any cracks, and^ 
for this reason is said to be better than the usual hardening agents, 
such as alcohol. When all cracks are healed the shield may be 
dispensed with. 

If the breasts become knotted, tense, and tender, considerable 
relief will be obtained by the application of what is known as 
a cere-cloth—that is to say, of a piece of lint covered with cere 
ointment, a preparation consisting of one part of yellow wax and 
ei^'ht parts of olive oil. If the nipples are so depressed that the 
infant cannot seize them, a nipple shield must be used. If the 
lireasts are swollen and distended and tend to fall unduly to one 
or other side owing to their weight, a breast bandage so applied 
as to maintain them in their proper position will give considerable 
relief. A saline purgative may also be administered. If the 
ainpunt of milk is insufficient, it may be indirectly increa.sed by 
• o\er-feeding ’ the mother—that is, by inducing her to take 
a (greater proportion of nourishment than she is actually in- 
(lined for or than would be natural under other circumstances. 

C are must -be, however, taken that the digestion is not inter- 
lered with. The administration of some of the various milk 
derivatives—such as somatos^ and plasmon—may also produce 
a good effect. 

If the mother does not intend to nurse the infant, the necessary 
I'teps for preventing the establishment of lactation must be taken 
as soon after the completion of labour as possible. ' The first step 
consists in refraining from any procedure which tends to stimulate 
the secretion of milk, such as drawing out the nipple or putting 
the balw to the breast. > Then, as soon as the patient is rested, 
a pad of cotton-wool may be applied over each breast and kept 
In place by a bandage So applied as to exert gentle elastic 
l>iessure*upon the breast. > It is customary to apply to the 
hi east some application which , is reputed to check the secre- 
I'on of milk, and that usually ac^pted is glycerine of lielladonna 
(l-xt. Beliadonnae, grs. lx.; Glycerina;, ji.) which is painted over 
the breast. Rubbing is contra-indicated, as it tends to encourage 
die activity of the gland. A substitute for belladonna is to be 
luund in the cere omtment, to which we have already referred. 

It isttbe anti-gaiactogogue which has been adopted at the 
Rotunda Hospital for a considerable time, and it is, to our 
mind, as satisfactory as belladonna and safer for use in general 
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practice. In addition to compression of the breast and the 
application of an anti-galactogoguef a brisk saline purge should 
be administered on the morning of the second day or even before 
this if the patient’s condition does not contra-indicate it. 'I'lit 
internal administration of iodide of potassium has also been 
recommended'in these cases on account of its action in checkin'; 
gland secretion. It may be given in doses of twenty grains, if it 
is required, but this is rarely the case. 

a If the breasts become very tender and tense, a small quantity 
of milk, sufficient to diminish the tension, may be drawn off w itli 
a breast-pump, but, as this procedure tends to stimulate tlic 
activity of the gland, it should not be adopted unless the discuin- 
fort of the patient renders it necessary. If belladonna is applied 
to the breast, the infant should not under any circumstances he 
allowed to suckle, as the toxic effects of belladonna upon yoiin;; 
infants are considerable. 

In all cases in which the mother is healthy she should, if 
possible, nurse the infant. If it is subsequently found that hei 
milk is either insufficient in ({uantity or unsuitable in quality she 
may have to stop doing so, but, as it is impossible to foreti II 
this, she should, in all cases, try to nurse. The conditions wliirli 
render it inadvisable that she should nurse may be divided ini" 
two classes. She should not nurse the infant for her own sake, if 
she is in an enfeebled condition owing to previous haemorrhages, 
phthisis, ana-mia, or during convalescence from any acute 
disease. She should not nurse the infant for its sake, if she is 
suffering from syphilis, if her milk is of poor quality, or if the 
breasts are inflamed. In cases of phthisis, or during acute fevers, 
nursing is also contra-indicated for the sake of the infant. 

Oenml Points—There are a few remaining points in the 
mnnagement of the puerperium which do not come under eithei 
of the foregoing headings and which we will now briefly refer to. 

S/rr/.—Plenty of sleep is of the first importance during the 
puerperium in order that the patient may recover from the 
mental and physical exhaustion from which she suffers. Nature 
thoroughly recognises this fact, and it is but rarely indeed tli.-tt 
a puerperal woman does not sleep sufficiently, unless there 
some condition present which prevents her from doing so. Sleep 
lessness, in the absence of pain, is a serious symptom, and i- 
'most usually caused by septic infection, or by some th'reateninp 
mental derangement, if the patient docs not sleep, every effoi i 
must be made to determine the cause, and if the sleeplessness 
persists, it may be necessary to obtain sleep by the administration 
of a hypnotic, such as sulphonal or bromidia. The use of opium 
is contra-indicated, if the patient is nursing, save in very small 
doses. ^ ’ 

After-pains ,—The common cause of severe after-pains is,-as has 
been mentioned, the presence of a clot of blood in t,he uterus, and. 
consequently, the most satisfactory method of getting rid of the 
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consists in expelling the clot. To do this gentle massage 
,nd compression of the uterus is usually sufficient, but in some 

a uterine douche may be required. The application of 
,i hot compress over the lower portion of the abdomen may also 
.;i\f relief. If the patient is not nursing and the £dter-pains are 
u-ry ■'i vere, twenty to thirty minims of Tincture of Opium may 
iv ijiven, while if she is nursing a draught containing ten to 
i\M'niy grains of chloral hydrate, or if there is much mental 
f \( iiiibility half a drachm to one drachm of Tincture of Hyo- 
-cviimus may be substituted. 

Mcdiuil Visits .—The obstetrician should, in all cases, see the 
patient within eighteen hours of her confinement in order that he 
may satisfy himself as to the emptying of the bladder, the amount 
>1 discharge, and the general manner in which the patient is 
leeincring fcom the effects of lalrour. Subsequently, he should 
> I'lt tlie patient at least once a day for the first three days, .and 
tlini every second day until the tenth or twelfth day. If her 
'\nn)toms are not satisfactory she must be seen every day, or, 
prrliaps, in some cases, even twice a day. At the time of his 
M'-ii he must note the following points concerning the mother :— 
Tlie temperature, the pulse-rate, the aspect, the amount of sleep 
'■lie has had since the last visit, the condition of the Imwels and 
1 ■Kidder, the height of the uterus, the condition of the breasts 
111 l«the .amount of milk, the nature of the appetite, the character 
iiid .imount of the lochia. He must also ascertain the following 
points regarding the infantIts appearance, the condition of the 
I'Kidder and bowels, the nature of its appetite and powers of 
^11' king, and the presence of any abnormalities of development 
'^lnl h may have escaped notice at birth, or of any pathological 
'••lulition which may have occurred since. When we know that 
dll' nurse in attendance has befen properly trained and that we 
I 'ni rely upon her, it is not necessary to enter into all these points 
in detail, as the simple question, ‘ How is the p.atient ?’ should 
he sufficient to elicit from her any symptoms or conditions of 
importance which she has noticed. 

Prognosis .—We can determine whether the patient is progressing 
f u Durably or the reverse by the information we obtain on the 

I 'legoing points. The most important of these are the condition 

the pqjse and temperature, the aspect, the amount of sleep, 
■ii'd the character of the lochia, and if they are found to be 
normal we may safely consider that the course of the puerperium 
' satisfactory. Complications, for the symptoms of which we 
‘list specially watch, are septic infection or saprophytic intoxica- 
' >11, secondary haemorrhage, mamtitis, crural phlegmasia: and any 
rm of metat&I derangement. The less serious complications 
>re retention of prine, constipation, cracked nipples, and sub- 

II volution. 
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PART VI 


THE PATHOLOGY OE PREGNANCY 




CHAPTER I 


THE DISORDERS OF FREONAKCT 

Iiisunlcrs of the Digestive System—Nausea and Vomiting- Constipation 
liisorders of the Urinary System-^Retention of Urine-^-incontincnce of 
I line and Bladder Irritability. 'Disorders of the Vascular System — 
IIrcmorrhoids and Varicose Veins-^AnaimiaJ-Uydraimia .'/Disorders of 
ilie Nervous System-/ Neuralgia-S-Insomnia-iIjjnKings. 

I'mikr the heading ' the disorders of pregnancy,’ we propose to 
im Ittde such tempftrary systemic disturbances of slight degree as 
may arise during pregnancy as a result of the altered nutrition, 
ilif nervous exaltation, and the anatomical changes by which this 
Condition is accompanied. These disorders may be conveniently 
.in anged in groups according as they affect the digestive organs, 
lilt' urinary organs, the vascular system, or the nervous system. 


DISORDERS OF THE DIGESTIVE SYSTEM 

Nausea and Vomiting.— The occurrence of nausea and vomit¬ 
ing during the early months of pregnancy is of such common 
I'urrence that it has been already referred to as one of the sub- 
Ji'i live symptoms of pregnancy, and may be considered to be 
|iiiysiological so long as it is slight in degree and limited to one 
pet iod of the day. The older writers, indeed, considered it to be not 
"Illy physiological, but even advantageous to the pregnant woman, 
■imi one of them states that when ‘ vomiting is entirely absent, 
iiicro-gestation does not proceed with its usual regularity and 
■1' tivity ’ ^Ramsbotham*'), an opinion ■•vhich was shared by others. 

the nausea usually comes on when the woman commences to 
I'love from the recumbent position in the morning, and either 
l ufore or shortly after leaving her lied, it is usually known as 
I orning sickness. This condition must be carefully distinguished 
I corn one in jjvhich vomiting occurs after taking food, and is so 
persistent as to interfere with «the nutrition of the patient. The 
‘ itter ^ndition is’a serious one and will be referred to later under 

tile he^ of ‘ Hyperemesis.’ 

« 

* 'Practical Obaervations on Midwifery,' part ii., p. 366. 
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/Etiology .—The causation of morning sickness is obsairt 
Rheinstadter* advanced the hypothesis that it is due to tli 
movements of an enlarged uterus amongst the intestines, Im 
inasmuch as it occurs at a period when uterine enlargement i 
little marked, and as it passes off when the enlargement nii^h 
reasonably be expected to produce some intestinal compressKj 
or irritation, this explanation seems hardly probable. A nior 
probable explanation is, perhaps, to be found in considerinj; tli 
phenomenon to be due to the unstable condition of the ner\ 
centres in pregnancy, as a result of which they respond to stinuil 
which, under other circumstances, would not affect them. 'J'li 
fact that the sickness most usually occurs in the morning can h 
explained by the change in the position of the patient at lli.i 
time and by the fact that ‘ the nerves are, as it were, then (ir^ 
roused from their slumber and are alive to impressions whi( 
produce no effect during sleep; hence the irritation of tli 
.stomach, like the irritation of the bladder, is felt as soon as lit 
patient wakes from sleep’ (Murphy |). 

Symptoms. —Morning sickness most usually commences abin; 
the sixth week and passes off about the end of, the second monti 
Occasionally, it may commence earlier or persist until the eii 
of the fourth month. The nausea commonly starts as soon a 
the woman commences to move from a recumbent position, oi 
perhaps, after she has left her bed. In some ca.ses there may b 
only nausea, but, as a rule, vomiting ■ follows, after which lli 
woman feels considerably relieved and is well for the remaindc 
of the day. The vomited matter consists of mucus, sometinii; 
very acid in reaction, and at other times neutral. 

In cases in which the sickness is more marked, nau.sea an 
occasional attacks of vomiting may persist for several hours, aftr 
which the patient obtains relief Such cases are, however, on tli 
borderland of hyperemesis, and must be carefully watched an 
treated, as, if neglected, the border-line may be passed. 

Treatment .—Simple morning sickne.ss requires little or ii' 
treatment. Indeed, in many cases, the patient is ill and wc 
again before any treatment can be carried out. As the empt 
condition of the stonuach, perhaps, aggravates the sickness th 
most sensible line of treatment consists in the patient takin 
,a small cup of tea and a piece of dry toast, or a cup of bread an 
milk, before sitting up in bed in the morning. This, in associ. 
tion with the regulation of the bowels, usually is all that j 
required. If the sickness persists after the patient rises, tli 
administration of hydrocyanic acid, of bismuth, of bicarbonate < 
soda, or of any of the ordinary anti-emetic drugs, may lie triei 
A large draught of hot water, which if brought back will was 
out the stomach, is also useful. 'In such case; it is well for th 
woman to remain in bed until the tendency to sickness has passe 

* Zweifers ‘ I.ehrbuch der Geburtschulfe,' 1887, p.'26g. 

t 'Principles and Practice of Midwifery,' second edition, p 51. 
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,,(l, as the active movement of dressing, etc., aggravates the 

1 i)ii(lition. 

Constipation. —Constipation is of very common occurrence in 
|ii tenancy, and if allowed to persist may lead to far-reaching 
ill results to both mother and foetus. The importance of the 
rtgnl.Tr action of the bowels is considerable at all times, but 
(luting pregnancy it is even more marked, as the waste products 
(if both the mother and foetus have to lie then eliminated througli 
the maternal system, and as the proper functionating of the other 
L-liniinatory organs is dependent to a considerable extent upon 
dial of the bowels. 

Two subsidiary conditions are often found in associ.ation with 
(Diistipation, and may give rise to considerable discomfort; thesi' 
arc pyrosis or heart-burn, and flatulence. Pyrosis is tlie result of 
imperfect digestion of food, and though not actually caused by 
■ onstipation is considerably aggravated by this condition. Flatu¬ 
lence is usually due to abnormal decomposition of food in 
die, intestines, a process which is necessarily promoted by con- 
■-Upation. 

I reiitment .—If possible, we should always endeavour to relieve 
I'lnsiipation by alterations in the patient's dietary and general 
mode of life, rather than by the administration of drugs. ” If, how- 
ex c|;, it is found to be impossible to regulate the bowels by such 
means, laxatives must be resorted to or the use of cnemata, and 
•c- a last resource purgatives must be administered. It is best to 
.axoid the use of the latter during pregnancy if possible, but if tlie 
necessary movements of the bowels cannot be obtained by other 
means, their use is indicated, as on no account must a condition 
ol constipation be allowed to persist. The dietetic treatment of 
' onstipation consists in the main in the use of such foods as leax'e 
in die intestine a considerable amount of undigested residue which, 
I'v its presence, causes a mechanical irritation of the intestinal 
mucous membrane. Such foods are green vegetables, whole-meal 
bread, stewed dry fruits or ripe fruits, salads, and fresh fruit jams 
and preserves. A common cause of constipation during preg¬ 
nancy is an insufficient consumption of fluids, leading to a diminu- 
■oon in the fluid part of the intestinal secretions and a consefpient 
‘Iryness of the intestinal contents. In order to counteract this 
die free Consumption of fluids, espc.-ially water, is advisalile. In 
niany cases of constipation great benefit is derived from good 
draughts of water before going to bed and in the morning while 
'till fasting. Similarly, plenty of fluid may be consumed through 
the day, provided that it is not taken in such a manner as to 
titerfere with the appetite. 

If laxatives are required, perhaps the best form in which to 
administer themes as some of the natural saline mineral waters, 
such as Apen^, or Hunyadi Janos water. Either of these may 
be given as a routine every morning on an empty stomach in 
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quantities of half a wineglass to two wineglasses. If their use is 
not sufficient, a water or a soap and water enema may be given, 
when necessary, in the case of patients who are not upset by it—as 
some are prone to be. Other laxatives which may be found of value 
in particular cases are Tamar Indien, small doses of Castor Oil 
(,3i. to ,")iii.), Sulphate of Magnesium (7,\ to ,3i.), Cascara Sagrada 
(7,ss. of the Liquid Extract), Calomel (gr. ss. to gr. i. repeated), 
or compound liquorice powder (7)ss.). ?If such doses are not 
sufficient, the drugs must be given in purgative doses, v 'I'lie 
best method of relieving pyrosis is by promoting digestion, 
by giving suitable and easily digested food, and by the use o( 
carminatives. If the gastric secretions do not appear to lie 
capable of discharging their function, it may be necessary to 
administer adjuvants, such as one of the many preparation', 
of pepsine,'or, in rare cases, to feed the patient on partially 
pre-digested f ^ds. 5 Excessive flatulence will be best relieved 
by the adniffiistration of creosote and by avoiding all foods 
whiclj^^ttmd to promote fernientjition. As foods which leave 
a JsffjM undigested residue tend to promote fermentation it will 
u-slually be impossible to carry out the dietetic treatment of con- 
stiration by their aid in cases in which the patient suffers much 
fronpeither pyrosis or flatulence, and, consequently, other means 
must re adopted. As an ’ alternative to creosote, Dakin recom¬ 
mends the administration of sulpho-carbolate of soda from three- 
quarters of an hour to one hour after meals. A small dose of 
a pepsin preparation, taken during meals, is also of use. 

Sai.ivation.— Profuse salivation, or ptyalism, is a rare con¬ 
comitant of pregnancy. In some cases, very large quantities nf 
thin Siiliva are secreted, as much as a ({uart, or even more, coming 
away in the twenty-four hours. It is a most distressing condition 
as, in bad cases, it necessitates (he patient continually catching 
the saliva as it dribbles from the mouth. Occasionally, there 
an accompanying swollen and painful condition of the sulvma.\illary 
and parotid glands. 

TreatmtHi, —Probably the only drug which will be found to pro 
duce any effect is atropine. It may be given in two to four minim 
doses of the Liquor. It is also recommended to wash out the 
mouth with astringent gargles, but it is difficult to see how 
such a process can affect the condition. The admini^ration ut 
potassium bromide has been tried with success (Dakin*). 


Of, (it., p. 286. 
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DISORDERS OF THE URINARY SYSTEM 

The various forms of renal disease which may be met with 
iiiiiK pregnancy are of too great importance to be treated of in 
[(■ present chapter, and, consetjuently, we shall here only refer to 
K h conditions of the" bladder as may be the temporary results of 
rcgnancy and may give rise to interference with the normal 
iiKtions of this viscus. 

Iti-TKNTioN pF Urine.—R etention of urine is a serious, but 
n- oininon occurrence during pregnancy. 

I'.tiology is practically confined to cases in which a dis- 
liK-ementof either the uterus or vagina*brings about a mechanical 
Uerfensfice with the normal relations of the neck of the bladder 
I iir^ira. The two most common conditions which act in this 
n.ii/fier are retro-deviation of the uterus and prolapse of the uterus 
)r'of the anterior vaginal wall. As each of these conditions will 
II' subsequently referred to, it is unnecessary here to say more 
c'garding the mrpmer in which they cause retention, than that 
i tcntion is caused, in retro-deviation of the uterus, by direct com- 
'lession of the neck of the bladder between the enlarged uterus 
ukI the back of the symphysis, and, in prolapse of either the 
itL'Tus or the vagina, by the displacement downward of the bladder 
leading to kinking of the urethra. 

Symptoms .—The first symptoms caused by retention are too 
ut’li known to need mention ; when, however, the bladder becomes 
inuch over-distended the symptoms alter, and so sometimes give 
I isL' to confusion. Such a degree of over-distension can only occur 
III cases in which the bladder has become an abdominal organ, as 
N the case in retention due to retro-deviation of the uterus. In 
ilicse cases, the most urgent symptom of the patient is intense 
pain, referred not only to the bladder, but to the pelvis generally. 
I'he pelvic pain is due to the pres.sure of the enlarged uterus, 
and serves to some e.xtent to mask the nature of the case. The 
initial desire to empty the bladder may completely pass away, 
and be replaced by the fancy that there is no water in the bladder. 
I'his notion is, to a great extent, due to the fact that the urine 
drihbles^away involuntarily from the over-distended bladder and 
'hat, consequently, the patient consioers that ‘ she is emptying the 
J'ladder every few minutes.’ To this condition of incontinence, 
due to over-distension, the term ischuria paradoxa has tieen 
applied. 

diagnosis. —The diagnosis of distension of the bladder can be 
made by palpating the distended bladder in a case of considerable 
distension, or, ii\ a case of slitter ^tension, by mapping out the 
outlide of the bladder by percussion. An over-distended bladder 
must be distinguished from an enlarged uterus or other tumour. 
This can be done from the history of the case and from the results 
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of a bi-manual or vaginal examination. In retention due to 
uterine prolapse, the distended bladder will be found in the pelvic 
cavity. These cases do not, however, give rise to considertiMe 
degrees of distension, as, in ail probability, as the bladder fills it 
rises in the pelvis sufficiently to straighten out the kinked urethra. 

Treatment ,—In cases due to prolapse, there is usually no difficulty 
in passing a catheter and drawing off the- urine. The prohijist; 
must then be suitably treated in order to prevent a return ot the 
retention. In cases of retention, due to retro-deviation of the 
uterus, it is often most difficult to empty the bladder. The causes 
of this are to be found in the upward displacement of the orilicc 
of the urethra, which is brought about by the mal-position of the 
uterus, and which may render it difficult or impossible to pass a 
catheter into the orifice ; ih the compression of the urethra by the 
enlarged uterus; and, even after the catheter has reached the 
interior of the bladder, in the blockage of its eye by detachcil 
pieces of vesical mucous membrane. If the ordinary metal 
female catheter cannot be passed in these cases, a male gum-elastic 
catheter must be tried, and it will .sometimes be possible to pa.ss 
this when the other has failed. Barnes* recommends that ‘ tlie 
point of the catheter, instead of being directed'a little backwards 
under the pubic arch, lie directed close up behind the symphysis.... 
It .should, in the first instance, be passed in as far as it will g<>. 
and then, when the urine ceases to flow, withdrawn by sjlou 
degrees, when more urine will often flow as if the catheter tappi'd 
fresh pouches of the bladder.’ If the attempt at introduction 
proves unsuccessful, the patient must be placed in the knee-chest 
position and an attempt again made with a gum-elastic catheter. 
Sometimes, it may be possible to lessen the pressure upon the 
urethra by introducing a finger into the vagina and pressing the 
cervix backwards. If even this attempt fails, there is usually 
nothing for it but to puncture the bladder supra-pubically and to 
draw off the urine. In such ca.ses, the needle of the aspirator is 
introduced about two inches above the symphysis in the middle 
line. 

Incontinence of Urine and Bladder Irritability. —Slight 
incontinence of urine, leading to the escape of water during 
the act of coughing or straining, is not an infrequent condition, 
especially amongst multipart. Irritability of the bladder is also 
a common condition, especially in the early months. 

Causes .—Incontinence during pregnancy is caused by a relaxed 
condition of the sphincter, due, perhaps, to stretching and com¬ 
pression of the neck of the bladder during a previous pregnancy. 
plus the increased intra-abdominal pressure, whichi is the result 
of the enlarged uterus. Irritability of the bladder is the result ol 
the increased pressure to which the latter is subject, and in most 
marked when the uterus is a pelvic organ—^up to the end 
* ' Obstetric Operations,' third edition, p. 273. 
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tliL- fourth or fifth month. After this time, the uterus rises 
ilie abdomen, and almost all its weight is taken by the 
:il,ii.iiiiiiial walls and iliac bones; consequently, there is at once 
ii.ote room for the bladder to expand, and less pressure upon it. 

I itiilmni/. —Little can be done for the relief of incontinence 
cliuing pregnancy. If it occurs, the patient must be warned of 
liii' importance of keeping the parts as dry and free from urine 
possible, as otherwise an unpleasant erythema results. .\n 
iiiiitment rubbed on the parts will prevent the urine from coming 
into contact with them. Irritability may be alleviated by the 
adnimistration of Tincture of llyoscyamus, and at the same time 
the patient ought to be advised to refrain from drinking excessive 
ipiantities of fluid, particularly such forms as she finds by 
lAperience have a diuretic effect. In irritability occurring during 
the lirst half of pregnancy, it is usually safe to promise that the 
condition will pass off in a little time. 


DISORDERS OF THE VASCULAR SYSTFiM. 

11.1 MORRHoins!—Haimorrhoids and varicose veins are very con- 
'■lanl occurrences during pregnancy. As a rule they are .slight in 
degree, and pass off with the other temporary elfects of preg- 
iiaucy. In some cases, on the other hand, they are .severe in 
degree, and persist permanently. 

(.'iiiises .—The frequency with which hsemorrhoids occur during 
pregnancy is due to the increased resistance to venous return 
llirough the pelvis, caused by the presence of the enlarged uterus, 
and also to the increased cjuantity of blood which goes to the 
peKis during pregnancy. V^aricosities of the vulvar and vaginal 
u-ins and of the veins of the leg are al.so of common occurrence, 
and are due to the former cause. As a rule, the varicosities which 
occur on the legs are capillary, and are formed by a network of 
tniy dilated vessels. The veins of the left side are most affected, 
in consequence of the relation of the rectum to the intra-pelvic 
\eins. 

Symptoms ,—The symptoms caused by hannorrhoids are often 
most distressing, particularly towards the end of pregnancy. The 
common capillary varicosities of the veins of the leg do not as a 
ude gi\'e rise to any inconvenience, but if the larger veins are 
.involved they may give rise to so much pain and cedema of the 
leg as to render walking or standing most painful, and even rupture 
of, or thrombosis in, a vein may result. 

Treatment .—The prophylactic treatment of h.i,-morrhoids con¬ 
sists in the* regulation of the bowels and in avoiding all long 
standing or excessive exerciste. If they occur, palliative treat¬ 
ment is all that can be adopted or is necessary, save in the most 
exceptional cj^es. The motions must be kept soft and regular, 
and after the emptying of the rectum a suppository containing 
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extract of witch hazel may be introduced into the bowel, or a 
small quantity of the extract itself, diluted with an equal quantity 
of water, may be injected with a small rectal syringe. If the 
haimorrhoids are prolapsed, they should be replaced and kept 
up if possible. If this cannot be done, or if the haemorrhoids 
are external, bathing with water containing a small quantity of 
laudanum may give relief. If the haemorrhoids are inflamed, 
a hot compress or the old-fashioned bread-poultice is most 
soothing. In addition, the parts round the rectum and the 
htemorrhoids themselves should be bathed several times during 
the day with warm water, to which a little extract of wiieh 
hazel has been added. In very rare cases, if the pain caused 
l)y the condition is so great as to interfere with the patient's 
sleep and health, or if continued bleeding is occurring, and 
relief cannot be obtained by means of palliative measures, it 
may be necessary to adopt radical measures and to ligature or 
remove the haemorrhoids. Such cases are, however, very rare, 
as in almost all instances, even if the haemorrhoids are very 
severe, radical measures can be postponed until after delivery. 

Varicosities of the vulvar veins do not as a, rule call for any 
special treatment. If they are associated with oedema of the 
parts, relief may be afforded by wearing a soft support applied 
in the manner of a diaper. If this is not suflicient, it may be 
necessary for the patient to remain in bed in a recumbent 
position. 

Varicosities of the veins of the leg, if confined to capillary 
vessels, do not call for any special treatment beyond the avoid¬ 
ance of prolonged standing or exercise and the regulation of the 
bowels. If the larger .veins become involved, an elastic stocking 
or bandage may be worn. Only in rare cases, where rupture is 
threcitening, is a radical operation indicated during pregnancy, 
as even the severest cases will Ixs temporarily alleviated by re.^-t 
in bed. 

" Anemia.— Under normal cirumstances, the number of red 
blood corpuscles in the body is increased during pregnancy, bin 
sometimes, owing to mal-nutrition, unhealthy surroundings, in- 
suflicient food, or the like, the opposite condition may occur, and 
the patient become anaemic. This condition exercises a prejudicial 
effect upon the heart and the other general functions of the body, 
but is usually amenable to treatment. On the other hand, it may 
sometimes pass into a condition of progressive pernicious anxmia, 
the prognosis of which is extremely l)ad. 

Tnatmtnt .—The treatment of simple anaemia consists in the 
regulation of the bowels, the removal of all factors which tend to 
cause or to perpetuate the condition, and the administration of 
iron and, perhaps, small doses of arsenic. Plenty of good and 
easily digested food, fresh air, and moderate exercise are also 
necessary adjuncts. Iron is most usually administered in the 
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urni of the carbonate, as in Blaud's pill; it may also be given in 
oihl'ination with aloes, as in the Pil. Aloes et Ferri of the Pharma- 
,,[)(! ia; or as Ferrum Redactum, a form which was particularly 
Cl onimended by Lusk. 

]1yi)r.€mia. —A certain degree of hydrxmia, or increase in the 
unoiint and the proportion of the watery elements of the blood, 

the rule in pregnancy. If, however, the physiological degree 
is exceeded, various unpleasant symptoms may follow. Such a 
Loiulitiun is usually associated with anatmia, and leads to oedema 
of the lower extremities and of the vulva, as well as in occasional 
lases to the occurrence of serous effusions in the thoracic, peri- 
mneal, and pericardial cavities. Occasionally, the erdema of the 
vulva may reach such an extent that the labia become enormously 
swollen, reaching even to the size of a fa-tal head, and in sucli 
I uses the pressure upon the skin of the labium may be so great 
as to cause its rupture or sloughing, or even gangrene of the part 
may result from interference with the blood-supply. 

A slight degree of bydraemia is not of any great clinical im¬ 
portance, save in, that it may be confused with renal disease on 
account of the accompanying a-dema. A diagnosis can be made 
by a careful qualitative and microscopical examination of the 
urine. Severe degrees of hydratmia, in which the accompanying 
odema is great, are of importance for several reasons. In tlic 
lirst place, the health of the patient suffers in consecjuencc of the 
inability to take exercise and from the accompanying ana-tnia. 
I'urther, gangrene or rupture of a swollen labium may occur, 
Icacling, perhaps, to the establishment of a centre for septic 
infection closer to the genital tract thap is safe. Finally, the 
ciil.arged labia and vulva may offer an obstruction to the Irirtli 
"I the fa’tus, while the bloodless and water-logged condition of 
llie parts renders them so soft that extensive lacerations may 
ii'cur. Such lacerations will probably fail to unite, even if 
'■utured. 

Treatinnit. —Proper attention to the hygiene of pregnancy will 
usually, but not always, avert the occurrence of a pathological 
degree of hydraemia. Slight cedema requires no special treat¬ 
ment, save the avoidance of too long standing or excessive 
exercise^ If the cedema becomes marked, the patient must rest 
m the recumbent position, the legs l)eing raised. Distension of 
•ilie labia may be further treated by the application of lead lotion. 
The parts should not be punctured, if it is at all possible to avoid 
doing so, on account of the difficulty of keeping the wound aseptic 
III the bloodless condition of the tissues. If, however, gangrene 
threatens, pttneture may have to be performed, and in such cases 
every aseptic pi^ecaution must be tr^en. The administration of 
iron bas not be«n attended by any great benefit in these cases, 
save so far as its effect upon the accompanying ansemia is con¬ 
cerned. Hydragogue purgatives are contra-indicated, as they 
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tend to still further impoverish the blood, and so to aggra\ate 
the condition (Lusk’). Good feeding and the administration of 
cod-liver oil and malt extract will be most likely to be of serv ite. 

DISORDERS OF THE NERVOUS SYSTEM 

' NiiUKAi.GiA.—Neuralgic pains, occurring particularly over tlie 
trigeminal and facial branches of the fifth nerve, are often niei 
with during pregnancy. They do not possess any special signifi¬ 
cance, and pass away with the other temporary effects of pregnant y. 
Toothache and face-ache are the. most common forms in wliidi 
they occur, and mammary and intercostal pains may also occur as 
the result of the irritation of other nerves. 

Tfeahnent.—U any definite cause for the pain can be found, 
such as carious teeth, it must be removed or alleviated. Theie 
is no reason why the extraction of a tooth or the stopping of a 
cavity should not be performed during pregnancy ; indeed, such 
an operation is very much preferable to the constant interferein e 
whicli pain will cause with the comfort and rest of the patient. 
In simple neuralgia, local applications of warnilh or of camphor 
or chloroform liniment will sometimes give relief. Small doses of 
tincture of gelsemium, or of quinine, phenacetinc, or hyoscyaimis 
may be given internally. If the pain is very severe, it may be 
necessary to resort to the u.sc of morphia, or a kindred drug ; .but 
if possible its use should be avoided. In addition to the ad¬ 
ministration of drugs for alleviating pain, the digestion should be 
carefully attended to and any constipation removed. If tlie 
patient is ana'mic, iron and arsenic may be administered. 

s Insomnia. —Insomnia is not a common occurrence in pregnancy, 
but in the few cases in which it occurs it has a most prejudicial 
effect, as a pregnant woman reipiires the full amount of rest to 
enable her to make up for the increased tissue waste which goes on. 
and to give the already over-excited liigher centres a period of 
repose. Nature so completely recogni.ses this necessity, as shown 
by the rarity of insomnia in pregnancy, that its occurrence musi 
be considered as of serious import, and as pointing perhaps to the 
onset, or actual presence, of .some important nervous derange¬ 
ment. In other words, the occurrence of persistent insomnia 
during pregnancy must be regarded as both a likely causal agent, 
and as a symptom, of insanity. 

Treatment .—On account of the prejudicial effect of insomnia 
upon the patient, every effort must l)e made to induce sleep in 
those cases in which insomnia occurs. At first, an attempt should 
be made to do this without the use of drugs. Proper exercise in 
the open air, a warm bath before retiring, and tlje removal of all 
causes which may tend to produce mental excitement; will 'Some¬ 
times be sufficient. Hunger is a common cause of sleeplessness, 
* ' Science and Art of Midwifery,' fourth edition, p. 115 



LOSGISGS OF PREGNANCY 


479 


(.\eii though it is not sufficiently marked for the patient to he 
toiiscious that she requires food On this account, a glass of 
milk or a biscuit before going to bed will frequently be found 
t.i help sleep. If such simple measures fail, hypnotics must 
1 m' administered, as their use is a less evil than continued 
insomnia. Sulphonal or trional is the best of the many hypnotics 
at our disposal. If given in a single dose of from ten to twenty 
Ltrains every second night, they will, as a rule, produce sleep witli- 
oiii losing their effect; and, as in many cases where tliere is no 
I'.iiii, a sleepless night is the result of previous sleepless nights, the 
obtaining of a natural sleep by means of a hypnotic for a week or 
.■.o may enable the patient to subsequently sleep without its aid. 
If sulphonal is found unsuitable or unsuccessful, chloral, bromide 
of potassium, or bromidia may be tried, and, if they fail, nepenthe 
or codeine. Opium or morphia should only be used as a last 
icsource. 


Longings.— The so-called longings of pregnancy, or pica, 
aie rarely met with at the present day, and seem, like ‘ the 
vapours’ and sucti kindred complaints, to have in great part 
ili^appeared, in consequence of the greater number of interests 
ot. and the more active life lead by, women. Lusk '• considered 
that they were in great measure mythical, but when we note the 
‘onstant references to them by the older writers, both lay and 
medical, it can scarcely be denied that, whether they occur at 
the present day or not, they were relatively common in past 
tunes—indeed, so common that they were, and still are by many, 
ugarded as a subjective symptom of pregnancy. Longings 
pimcipally affect the appetite, but also lead to strange perversions 
"I the ideas, inclinations, and antipathies of the patient. Those 
will) desire further information regarding them will find excellent 
descriptions in Montgomery’s! and Parvin’sJ works. 

before leaving the subject of the disorders of pregnancy, we 
should like to echo Lusk's remarks on their treatment. It is vain 
to endeavour to treat all the disorders of pregnancy seriatim, as by 
'■') doing we inevitably rivet the attention of the woman on her 
condition to an undue extent, and only lead to a fancied aggrava- 
iion of her discomforts. VV’^hen these disorders are slight, the 
best remedy is a proper degree ot attention to the hygiene of 
ivregnancy, and the distraction of the patient’s mind from their 
t*\istence by a proper proportion of pleasures and occupations. 

hen, on the other hand, they become severe, and, by interfering 
to too great an extent with the comfort of the patient, commence 
to react injuribusly upon her health, every effort must be made 

to cope with and^remove them." 

• 

* ‘ The Science and Art of Midwifery,' fourth edition, p 112. 
t ‘Signs'and Symptoms of Pregnancy.' 
t ' The Science and Art of Obstetrics.' 
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DECIDUAL ENDOMETRITIS 

DEcmyAL Endometritis is a most important conditlSh, and v- 
of by no means infrequent occurrence dufing pregnancy. 

FanWw. —Two varieties of decidual endometritis are met 
with; —Acute decidual endometritis; and chronic decidual 
endometritis. 

Amite Decldnal EndometiltiB.—This rare condition is the local 
manifestation of different acute infectious diseases. In consequence 
of the altered blood-pressure, of the presence of toxins in the blood, 
or more rarely owing to direct infection by bacteria in the blood, 
inflammatory and haemorrhagic changes occur in the decidua. In 
all probability those diseases which are associated with sudden 
and considerable alteration of temperature are most prone to 
cause this condition: A typical case occurring as a result of 
cholera has been descrilied by Slavjanski,* in which the decidiM 
was thickened, dark purple in colour, and full of extravasated 
blood. Somewhat similar conditions have also been described as 
occurring in meules (Klotzf). It is probable that in all cases in 
which the condition occurs, abortion results. MicroscopicallV. 
these cases are marked by an increase in the number and size oi 
the decMual cells, and by a round-celled infiltration. The latter 
is sometimes so excessive as almost to entirely hi^e the decidual 
cells themselves, and in such cases a layer of pus may cover the 
surface of the decidua. < 
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Ciironic Decidual Endometritis.— Chronic decidual endometritis 
is .1 condition of comparatively frequent occurrence, and is one of 
iiiL‘ commonest causes of abortion. , 

Piitholoeical Anatomy.—As m cases of endometritis in the non- 
nre‘'nant, decidual endometritis may result in hypertrophy or 
.inmliv of the decidua. The former change is the more common, 
a fact which is in all probability due to the effect produced by 
atrophy, as if the atrophy affects the decidua vera and reflexa 
ijiilv, it does not cause any symptoms, and hence is not noticed, 
whereas if it affects the decidua serotina it in all prdiabili y 
produces abortion before the atrophic changes are sufficiently 
marked to make them noticeable in the expelled ovum. 



Fig 259.— Decidual Endometritis :< 280. 
(Williams) 


In the hypertrophic form, there is a general hyperplasia of all 
the elements of the decidua, which in consistency is softer fhan 
normal and contains large vascular spaces. In some cases, the 
decidua may reach.a thickness of half an inch or more, and 
may closely invest the entire ovum. If any of the enlarged 
i.iscular Spaces rupture, hemorrhage occurs into the substance 
of the decidua and particularly collects between the decidua and 
the membranes of the ovum. The blood then clots and layers 
of fibrin are deposited upon the chorionic villi. As a result 
of this condition, the membranes, instead of presenting a 
Miiooth surface towards the foetus, present a surface covered 
with hills and hollows, resembling a mass of thrombosed veins 
I t'. Fia 260). If*a section is made through the d^dua, the mils 
are found to be composed of masses of fibrin, outside which lies a 
greatly thickennl decidua, which is also full of extravasated blood. 
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To this condition the term ‘apoplectic ovum’ has been applied. 
Such an alteration in the character of the decidua necessarily 
interferes with the blood supply of the embryo, and in consequence 
the latter dies usually during the first two months of pregnancy. 
It may then be absorbed and disappear, or it may be found as a 
tiny almost unrecognisable mass hanging at the end of a short 
and often bladder-like'cord. Fothergill describes the histological 
changes which occur after the death of the foetus as follows 
‘ After the death of the ovum and the stoppage of the chorionic 
circulation the small fcctal vessels in the villi disappear, the larger 
ones being more slowly obliterated, leaving for some time a fe^ 
blood-crystals and amorphous granules to mark their late position. 



I'lo. ifio .\n ‘ArorLiicric Ovum.’ 
b, Foitus : li. sub-ainniotic hbrinous masses ; C, chorion ; 1), decidua. 

The fcetal connective tissue Iietween the epithelial layers of the 
amnion and the chorion, as also that forming the cores of the 
villi, is compressed, but is not otherwise altered for a long time. 
The fcEtal epithelium lining the amniotic cavity also remains 
recognisable, but the outlines of its cells are lost and the nuclei 
become^ clouded, 1 he fietal epithelium of the chorioR and the 
chorionic villi undergo similar changes. When this epithelial 
covering of the villi degenerates after the stoppage of the foetal 
circulation, the maternal blood in the intervillous spaces doe;- 
not lonpr continue to move, but soon forms a firm blood-clot 
embedding the villi.’ If the amount of intra-de$idual haemor¬ 
rhage is sufficient to effect the detachment of the decidua and 
ovum from the uterus, abortion occurs. If, However, a, slight 
vascular connection with the-uterus still persists, the decidual 
cells may continue to multiply, the masses of fibrin become 
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ir^'anised, the remains of the chorionic villi disappear, and the 
luiin I)ecomes converted into a mass of tissue resembling the 
lecidua. To this condition, the terms placental or fibrinous 
xjlypus, or deciduoma benignum have been applied. 

6( casionally, small polypoid or club-like excrescences appear 
)\ er the surface of the decidua, and bulge into the uterine cavity, 
ind between these elevations, the mouths of the uterine glands 
Mil be detected. To this condition the term endometritis decidua 
'■olyl'osa vet tuberosa was applied by Virchow.* Another rare form 
if decidual endometritis is that known as endometritis decidua cystica, 
in which the decidua is studded over by small projections cum- 
|iosed of retention cysts due to blocking of the mouth of the 
meriiie glands (v. Fig. 261). 

When the decidual endometritis gives rise to a profuse watery 



Fig. 261 —Enuomltkitis Decidua Cystica. 
(Breus.) 


discharge, the term catarrhal decidual endometritis, or shortly 
catarrhal endometritis, is applied to it, while to the watery 
discharge which it causes the term decidual hydrorrhitia is 
applied. Hydrorrhoea gravidarum is the term applied to any 
watery discharge which occurs during pregnancy, and from long 
< iistom has come to be considered to be a definite pathological 
condition. This is, however, not a correct manner of regarding 
'b as it is no more a definite condition than is leucorrhcca. It is 
a symptom of various pathological conditions, and as its aetiology 
IS now sufficiently estaUished, it is quite time to refer to it u a 
siliiptom, and not to consider it separately as if it was a distinct 
disease. In decidual hydrorrhcea, the decidua is inflamed, the 
glands being particularly involved, and a watery fluid is secreted' 
1 >Y them which accumulates in pouches between the decidua 
Yura and the rraexa. When the amount of fluid in a pouch has 
I'ecom^ so considerable that there is no further room for its 

^ * Mouats. b. Giburtskuiidi, xix, , p, 242; and Die krankha/tn GeukoAlitt, 

ii . pp. 478-481. 


3T—2 


4*4 


THE PATHOLOGY OF PREGNANCY 


storage, it bursts its way downwards and escapes through the 
uterine orifice. The pathological changes in this condition were 
carefully noted in a case recorded by Duclos, which occurred in 
a patient who committed suicide prior to the expulsion of the 
ovum. The patient was pregnant for about six and a half 
months, and had had an attack of hydrorrhoea three weeks 
previously. Between the inner aspect of the uterus and the 
membranes, there were two pouches situated on the lateral wall 
and at some little distance from one another. These were filled 
with a clear fluid of a yellow tinge, and this fluid, as well as 
that which had previously been expelled, was evidently derived 
from the uterine glands. In another place, there was an emptv 
pouch, which was apparently that from which the hydror- 
rhcua had come in the first instance. Fig. 261 shows a case of 
so-called endometritis decidua cystica, in which a Collection of 
small cysts project from the surface of the decidua in consequence 
of the blockage of the ducts of secreting glands. Such a condition 
is probably the preliminary stage in the formation of pouches. 

/litiology .—The cause of chronic decidual eridometritis is in 
most cases a pre-existing endometritis, that is to say, a fertilised 
ovum becomes implanted upon a diseased ehdometrKim, which 
in turn forms a diseased decidua. ?• In all probability, decidual 
endometritis may also result from an undue congestion of the 
uterus during pregnancy, even when the endometrium was 
previously healthy. Backward displacements of the uterus 
are _ particularly prone to give rise to such congestion, and 
as is well known, they are frequently the prime cause of 
abortion. During the process of replacing a retro-deviated 
uterus, we can frequently notice the flaccid and soft condition of 
the uterus before reposition and the sudden increase in firmness 
which occurs when the uterus is replaced. This change, in the 
case of a pregnant uterus, is undoubtedly in part due to a 
temporary contraction of the fibres brought about by the 
stimulus of reposition, but also it is in great part permanent, and 
shows that prior to reposition the uterus was in an unduly soft 
condition, and so was receiving a greater blood supply, and holding 
more blood in its vessels, than it would have done if the muscle 
fibre possessed a normal tone. 

Syphilis^and renal diseases are also in all probability common 
causes of decidual endometritis, and particularly afiect rtie decidua 
serotina. On this account, the changes which they produce ^ill 
be referred to later when discussing placental lesions. 

Symptoms ,—Decidual endometritis may cause slight recurrent 
haemorrhages, the death and expulsion of the ovum, or hydrorrhera. 
In the laist case, the accumulation of fluid may commence at any 
time after the decidua vera and decidua reflexa have come into 
contact with one another, and the first escape *of fluid nuy thus 
occur ^from the fourth month onwards. At first^ half an ounce 
or so is all that escapes, but as the uterus enlarges, and as, con- 
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sequently, there is room for a greater accumulation of fluid, the 
anioiint which comes away at one time may amount to fourteen 
ounces or even a pint. If the discharge is large in quantity and 
i-i :i])es frequently, the condition of the patient may be aft'ected 
pr. jiulicially by it, but ordinarily it produces little or no con¬ 
stitutional effect. 

l)ui«nosis. — Decidual endometritis can only be recognised 
iliiring tlie continuance of pregnancy in the cases in which it gives 
rise to hydrorrhoea. In other cases, its existence is only 
(leierniined when it has caused abortion, although its presence 
Mi.-iy lie suspected owing to the occurrence of repeated slight 
att.acks of hemorrhage. The only point in the diagnosis which 
is of clinical importance is the recognition of the origin of the 
w.itcry discharge. This may be due to decidual endometritis, or 
to one of three other conditions:— 

(1) Involuntary Escape of Urine.—This can be distinguished 
from decidual hydrorrhoea by examining the patient as soon after 
the How has come away as possible. If the flow has come from 
tlio uterus, the vagina will be moist. Further, if any of the 
escaped fluid can be obtained, it will be found to be neutral or 
alkaline in the case of hydrorrhma, and usually acid in the case of 
urine. 

(.i) Rupture of the Membranes.- -This naturally only occurs 
once* and is followed by the onset of labour. Moreover, on palpa- 
tiun, the uterine walls will be found contracted down upon the 

f'l’tllS. 

(3) So-called ‘ Amniotic Hydrorrhma.' — This is the term 
ai'plicd to the escape of Ikiuor amnii through minute tears 
in the membranes, or by transudation through the mem¬ 
branes. It is difficult or impossible to distinguish between 
ii .and decidual hydrorrhma, though, according to Finard, it 

possible to do so by the examination of the fluid, as in the 
c.ase of amniotic hydrorrhoea the fluid contains hairs, debris, and 
'ernix caseosa. If, however, the fluid has transuded through 
the membranes or passed through minute cracks, it will be 

filtered that all such matter will have been excluded. The 
onset of premature labour is more likely to follow in the case of 
amniotic hydrorrhoea than in the case of decidual hydrorrha a, 
but this fact does not help us in making a diagnosis at the time 
tliat it is important to do so at the time of the occurrence 
of the flow. 

Treatment .—The treatment of decidual endometritis is in the 
main prophylactic, inasmuch as once it occurs little can be done 
while pregna^y continues. If a patient suffers from chronic 
endometritis, it must be treate4 and cured by curetting and other 
means,when she is not pregnant. ^During pregnancy, ^1 that can 
be done is to remove any cause of congestion which may be 
present, such as uterine displacements, and possibly to promote a 
more healthy tone in the uterine fibre, and so to regulate the 
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amount of blood going to the uterus, by the administration o( 
ergot and strychnine. There is considerable difference of opinion 
as to the advisability and utility of administering ergot during 
pregnancy in cases in which the patient suffers from sli^ln 
recurrent hEemorrhjiges. Many obstetricians are opposed to its im' 
on the ground that any effect it may have on haemorrhagt- it 
produces by inducing uterine contractions, and that such contno - 
tions will increase the tendency to premature expulsion of the 
ovum. Atthill,* on the other hand, considered that the ad 
ministration of ergot and strychnine in combination exerts .a 
valuable tonic effect upon the uterine muscle, and strongly 
recommends its use in cases of slight ha;morrhage in the early 
months. He administered five minim doses of Liquor Strychniiia 
and hfteeii-niinim doses of Liquid Extract of Ergot, three times a 
day, continued for several weeks. We have adopted his siigges. 
tion in several cases, with the object of checking recurrent 
ha-morrhages, with the result that the haemorrhage ceased and 
pregnancy continued to full term. Whether such results are tn 
i)c attributed to the administration of ergot or not, there is tin 
doubt that the drug may be safely given in the doses mentioned, 
and that it apparently exerts a beneficial influence. Accordingly, 
we recommend that Atthill's prescription be tried in these cases. 
The administration of Hydrastis Canadensis has also lieen recom¬ 
mended on account of its action in causing contraction of the 
fibres of the blood-vessels without producing any effect upon tlie 
uterine mu.scle. The usual dose of the drug is from flffeen m 
twenty minims of the Li(]uid ICxtract, but we cannot .say that we 
h.avc ever noticed any good elTects which were even reinoti'ly 
attributable to its use. 

■‘If decidual liydrorrlura occurs, the patient must be kept in bed 
for a few d.ays after each escape of fluid, on account of the risk 
that the sudden flow may lead to the occurrence of uterine con 
tractions. It m.ay lie that the administration of ergot and 
strychnine may be of benefit in these cases by diminishing uterine 
congestion. ^ Ergot, however, should in no case be given if there 
is any indication that contractions of the uterus are occurring. 
In such cases opiates may be given instead. 

Prognosis ,—It is obviously impossible to say what degree of 
decidual endometritis is compatible with the contisuance of 
pregnancy, and, in view of the fact that we can so rarely do moie 
than suspect the existence of the condition until the expulsion of 
the ovum has taken place, this is of no great practical importance 
so far as treatment is concerned. It is, however, frequently 
necessary to give a prognosis as to the probable piterruption 01 
continuance of pregnancy in cases of hydrorrha^a. In all such 
cases, the prognosis must be most guarded, as the diffiqulty of 
distinguishing between decidual and amniotic hydrorrhcea is so 

* ' On the Prevention of Post-partum Hsemorrhage,' Trans. Roy. Acad. MeJ 
in Ireland, vol. xv., p. 344. 
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, iiiisiderable. If we are positive that the case is one of decidual 
liMlhirrluea, our prognosis may be more favourable, and is based 
,.ii ilie amount of fluid which has escaped, and on the number and 
:iiiinunt of previous attacks if any have occurred. The prognosis 
,ilii I a single escape of fluid is good, and this is also the case. 
\Ui( n the amount in succeeding flows progressively diminishes. 
II, oil the contrary, the amount increases each time fluid esctipes, 
ilic probability of the continuance of labour is not considerable, 
Millie, if painful contractions of the uterus once commence, it is 
most improbable that they will pass off and that pregnancy will 
I out in ue. 


\I!\()1<MAL PERMEABILITY OF THE MEMBRANES 

111 certain cases, the liquor amnii finds its way in small 
'Hi.uitities through the membranes and escapes through the 
iiiriiiio orifice, even though there has been no apparent rupture 
ol the membranes; to this escape of fluid the term nniiiiolii 
i Viliiin'luni is applied. This condition is a more common cause 
lit liydrorrhiea than is decidual endometritis; it, however, occurs 
l.itii in pregnancy, aiul is rarely met with before the eighth 
111 iiith. 

y.tiolofiy .—The pathology of this condition is obscure. In 
‘' "iiie cases, the fluid apptirently makes its wtiy tlirough small 
ii'.irs ill the membranes, which may perhaps be the result of some 
'll generative process. In others, the amnion is in great part 
A.lining and transudation of fluid occurs through the chorion. 
In others, the fluid finds its way through the amnion alone, and 
lollects in a pouch between the membranes, whence it escapes 
‘'Aing to rupture of the chorion. In some cases, where the 
tijdrorrlid'a is apparently the result of abnormal permeability of 
ilie membranes, the latter may have really ruptured high up, 
'iliile the uterine orifice is still undilated. 

.Siw/)/o«/s.--The symptoms of this condition are identical with 
those of catarrhal decidual hydrorrhera, save that if the hydror- 
iho-a is due to rupture of the membranes, it may come away 
continuously in little gushes. If the hydrorrhu'a is due to the 
iiipture erf a pouch between the membranes and the uterine wall, 
or between the chorion and amnion, the fluid comes away with a 
thsh, as in decidual hydrorrhma. 

I reatment .—There is no treatment for this condition save to do 
everything to prevent the onset of labour. The patient must be 
‘^ept at rest if lied for several days, and opiates may lie given 
Aith the object of checking ut^ine contractions. 

Prognosis .—The probability of the onset of labour is very much 
greater than it is in decidual hydrorrheca, and conseriuently the 
prognosis must be guarded so far as the probable onset of labour 
is concerned. 
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l!' VESICULAR MOLE 

Vesicular mole, myxoma chorii, or hydatidiform mole, is the 
term applied to a cystic degeneration of the chorionic villi, the 
result of the proliferation and increased activity of their epithclinl 
coverings. The change usually leads to the death of the fo tus 
and the premature expulsion of the ovum. The term ‘ myxoma 
chorii ’ (Virchow) originated in the belief that the mole was the 
result of a myxomatous degeneration of the villi—a belief that is 
now known to be incorrect, though, no doubt, the degenerated 
villi sometimes contain an undue amount of mucin. 

Fuqimcy .—Vesicular mole is a rare complication. According 
to liingel, it occurred five times in 4,000 pregnancies, a pro¬ 
portion of I in 800. This, is however, probably too high a 
proportion, as Madame Boivin only met with it once in 20,000 
pregnancies. At the Rotunda Hospital, 12 cases occurred 
amongst 20,000 pregnancies, a proportion of i in i66rr6. 

/Ftiology. — It is now so definitely recognised that vesicular 
mole is the result of a pathological condition of the chorionii' 
villi, that it is curious to recall that, at one time, and that not so 
long ago, the condition was considered by many to be sometimes 
in no way associated with pregnancy. So recently as 1887, a 
distinguished writer on obstetrical subjects, the late More 
Madden, vigorously contradicted the statement of Priestley" that 
‘ with our pre.sent knowledge it would be as reasonable to expect 
that a child might be expelled from an unimpregnated uterus as a 
true vesicular chorion.’ More Madden considered ‘that c.ascs 
may also occur in which similar-looking products arc found in the 
uterus, independently of impregnation.'f The various ways in 
which the occurrence of a vesicular mole was accounted f<ir 
are so numerous and unimportant that we do not consider it 
necessary to enumerate them. [ 

The cause of the alteration in the villi has not been satisfac¬ 
torily explained. Vesicular mole occurs more frequently in 
middle-iiged than in young women, and in multipara' than in 
primipara;. Out of thirty-five collected cases, fourteen women 

• • The I’athuloKy of Intra-uterine lieath,' p. 112. 

+ TniMS, Roy. Acail Mfil, i» Irfl., vol. vi.. p. 304. , 

J The followinf; extract from Part's ' Surgery ’ is worthy of being repro- 
ituceil, ns showing some of the (leciiliar ideas of the time:—'The Countc*-- 
Margaret, daughter of l-'lorent IV,, Kart of Holland, and spouse to Count 
Herman of Heiieberg, on Cood I'ritlay, in the year of our Lord 1276, and ol 
her age forty-two, brought fortli at one birth 365 infants, whereof 182 are said 
to have been males, ns many females, and the odd one an hermaphrodite, win' 
were all baptised, those by the name of John, these by the nfhne of Elizabeth 
in two brazen vessels by Don William* Suffragan Bishop of Treves.' The 
occurrence is further testified to by a tablet in the churett of Ix>nsdun«n, near 
Leyden, where the Countess and her' children' lie buried. It is most probable 
that the cysts 6f a mole were considered to be so many ova, and then converted 
into children by the easy credulity of the times. 
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uL-re Ixjtween twenty-five and thirty-five, while twenty-one 
uerc alxjve thirty-five (Hirtzmann). There is also an ."ipparent 
uiiiiency to the recurrence of molar pregnancies in the same 
woman. In three recorded cases, one patient had eleven moles 
out of twelve pregnancies (Maier), another, three moles con- 
-(■( lUively (Depaul), arid a third two moles consecutively (War- 
mami). ' Virchow* considered that chronic endometritis had 



tif,. 262 .—Diagram showing the I'ormation of a Vesiclt.ar Moi k 

(Dumm ) 

'oine caiksal effect on the production of moles, and Winckel 
agrees with this opinion. It would, however, seem to lie more 
probable that the condition is dependent on some abnormal 
development of the villi themselves, in view of the fact that 
HI cases of twins one ovum may lie affected while the other 
remains healthy. 3 Spiegelbergt regards it as protiable that 
the cause is tow he sought ih 'an anomalous development of 
the allantois.’ A syphilitic history can be obtained in some 

• Dir krankhaflen Ceukwulste, 18A3, i.. pp. 403-414. 
t Ofi. cil., vol. i., p. 436 
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cases, but is not by any means constant. A German writer 
—Aichel "—reported to the lyoi German Gynaecological Congrf,s 
that he had been able to produce a vesicular mole in dogs liy 
destroying the vessels going to the decidua, and so interferinj; 
with the nutrition of the chorionic villi. Further evidence on 
this point is, however, still required 

l>atbolof>ual Anatomy .—The macroscopical appearance ol a 
vesicular mole varies somewhat according to the extent to which 
it has involved the ovum. If the degeneration is advanced, 
the entire ovum is involved, and all that remains of the original 
.structure of the latter is destroyed, save that perhaps a sni.dl 
pouch containing fluid may persist as the representative of the 
amniotic sac. If the degeneration is a stage less advanced, an 
aniniotic cavity of the usual size may be found invested more or 
less completely by the degenerated chorion, and containing no 
trace of embryo, save perhaps a little detritus or a fragment of the 
umbilical cord. In these cases, the fa tus has been absorbed. To 
this stage, the term ‘ hollow mole ’ has been sometimes applii il. 
If the degeneration is only commencing, or has proceeded Inii 
a short way, only a portion of the chorionic villi is affected, and 
the amniotic sac contains a firtus. If only an inconsiderable 
portion of the chorion is thus affected, the fo'tus may be ali\c, 
but, if a large portion is involved, the fo'tus will be dead. 

'I'he appearance of the mole itself is very characteristic, ft I'- 
comp().sed of a mass of small cysts, which are formed along the 
cour.se of numerous pedicles. The pedicle corresponds to the 
original chorionic villus, while the cyst is the result of tlie 
accumulation of fluid at different intervals along its course. 
This fluid is said to contain salts, albumen, and mucin, and i^ 
probably due in great part to o-dema of the stroma. When the 
mole comes away, there is alw.ays a certain amount of ha;mor 
rhage, and this, mingled with the fluid which escapes from 
ruptured cysts, produces a watery blood-stained fluid. The 
cysts floating in this produce an appearance which is well 
described by the classical simile of a mass of white currant'' 
floating in red currant juice. The cysts vary in size from thi' 
size of pins’-heads to that of grapes. 

The histological character of vesicular moles has been care 
fully studied of late by I'raenkel,f Marchand,^ and I'ranque..^ 
As will be remembered, the core of the normal villus is com¬ 
posed during the early months of a stroma of mesoblastic tissu'e 
resembling the Whartonian jelly, and composed of stellate-shaped 
myxomatous cells lying in a structureless intercellular substance. 
In the centre of this core, are found the fcetal c^ipillaries. As 
pregnancy advances the stroma gradually loses its myxomatous 

t 

* ‘ Ueber die Blasenmole,' etc., HabilHiilionsxkrift, Erlangen. 1901 
t Arch./. GyH , 1895, vol. xHx.. 4.S1.507. 

t Ztits. f. Cfb. niij Cyn., vol. xxxii., 1893, 405-472; and xxxix . 174-258. 
g IbU., vol. xxxiv., 1896 
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• Syncytium and Lanoiia.^. Cells, x 75 
.S, Syncytium ; V, normal chorionic villi. 7 ., I>anghans cells. (Williams.) 

lefined cell of Langhans’ layer is probably the P"'"!*'''® 

ell, and the differences found in the syncytium are probably 

lue to the effect of contact with the maternal . 

In the vesicKof a mole these three 
^mett-hat altered. The stroma is increased in amo^t, and 
Regenerated, the fetal vessels have disappeared, and scattered 

• Teacher, ■ Chorion-epithelioma.’ Tiani Obslet. Soc. Loni , vol. xl\ ., p zOi 










49 * 


THE PATHOLOGY OF PREGNANCY 


here and there are cells which are probably offshoots of Langhans' 
layer and protoplasmic masses from the syncytium. The cells of 
Langhans’ layer proliferate, and form a continuous layer round 
the periphery of the vesicle. They are in turn covered by the 
syncytium, which in places shows signs of proliferation. The 
mole is thus primarily due to the proliferation and increased 
activity of the cells of Langhans’ layer and of the syncytium 
(v. Fig. 263). 

If the mole does not reach any great size, it may be expelled 



Fig. 264.- UTEKUS containing a Vesicular Mole. 

(From a specimen in the School of Physic, Trinity College, Dublin ) 

t 

while still invested by the decidua, into which the cysts lying 
naost externally penetrate. When the mole has reached a greater 
size, the decidua may have thinned and in part disappeared, and 
consequently may remain behind after the expulsion of the mole 
and be subsequently expelled in small fragments. ‘In rare cases, 
the mole.may now through the decidua and so gain access to the 
uterine wall. If it in turn penetrates into the latter, the dinical 
iinportance of the case is altogether altered, and we have to do 
with what to all intrats and purposes is a malignant growth. A 
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mole which has grown through its decidual investment, and 
penetrated the uterine wall, may then in turn grow through the 
latter and extend outwards into the peritoneal cavity. The rela¬ 
tions between this condition and the condition commonly known 
as dcciduoma malignum are apparent, though it is by no means 
easy to explain their exact nature. They will be more satis¬ 
factorily discussed under the head of the latter condition. 

Sym/>tom ,—The first symptoms of myxomatous degeneration of 
ilie chorion, as a rule, appear during the second or third month, 
and consist in the occurrence of a watery blood-stained discharge 
and crampy pains in the abdomen. The origin of the former has 
been already explained, the latter are due to spasmodic efforts of 
the uterus to expel the mole. As the pregnancy continues, these 
symptoms persist and increase in severity, while at the same time 
the uterus alters in size according as the mole develops. Usually, 
the uterus in these cases is considerably larger than the period of 
pregnancy, and occasionally this increase in size is rapid. 
I'uefferd* records a case in which the uterus rose in fifteen days 
Irom the level of the symphysis to the level of the umbilicus —an 
increase in size which, under normal circumstances, would require 
two months to occur. Occasionally, the uterus is smaller than it 
might to be in correspondence with the period of pregnancy. 
This occurs when the mole has for some reason ceased to grow, 
or }vhen a considerable portion of it has been already expelled. 

On palpation, the uterus is found in some cases to be more 
tense than hsual, in others to be more boggy and soft. Con¬ 
sequently, so far as its consistency is concerned, we can only say 
that a skilled e.xaminer will probably be able to detect some varia¬ 
tion from the normal. The fietal parts cannot be felt nor Ixillotte- 
nient obtained, save in cases of twin pregnancy, where only one 
ovum is affected. It is said that the cervix preserves its normal 
non-iinpregnated shape and consistency for a longer time in the 
vase of a molar pregnancy than in the case of a normal pregnancy 
(I-egueu), but obviously this is entirely dependent on the period 
at which the degeneration commences. The fietal heart cannot 
be heard save in twin cases as mentioned, and even then it will 
probably be so masked by the affected ovum that it will be 
impossible to detect it. 

If the uterus is not emptied artificially, it as a rule expels the 
mole spontaneously at about the cud of the fourth month. If 
expulsion is complete, the patient may then return to her usual 
condition of health. On the other hand, the haemorrhages which 
occur prior to or during its expulsion are sometimes so severe as 
to bring about the death of the patient, especially if they are 
associated with a partial emptying of the uterus and decomposi¬ 
tion of the renjaining portiob of mole. In cases of so-called 
nialignant mole, in which the degenerated villi have grown out 
into the uterine wall, rupture of the uterus may occur during the 
* Umum Mid., 1873, p. 273. 




1-iG. 265 —Malignant Form ok Vksicular Molr, growing tiirol'gii ‘ 
Utkrink Wall. 

A, Uterine sinuses into which the mole has grown ; U, sinuses in the decidua 
serotina: C, os internum : D, cervix; E, growth commencing to invade 
the uterine wall. (Bumm.) ' 

r 

I* 

the peritoneal cavity, the subsequent history will be that of 
malignant disease of the peritoneum {v. Fig. 265). 
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The diagnosis of the case is made from the following 

]. ]ints : - 

(I) A history of pregnancy, accompanied by many of the 
^iihiective and objective signs. 

12) .\ltered relations betwsen the size of the uterus and the 
;i-.',umcd period of pregnancy. 

13) .Alterations in the consistency of the uterus. 

I f) The peculiar watery nature of the discharge. The presence 
(if small grape-like cysts in it is pathognomonic. 

It is, however, by no means easy to arrive at once at a definite 
(li.ignosis unless one is fortunate enough to find the characteristic 
I ysls. In many cases, it is necessary to wait and watch the 
patient from day to day, unless the amount of haemorrhage which 
IS occurring is excessive, when immediate interference will be 
necessary whether we are dealing with a vesicular mole or not. 
It has been suggested that, in doubtful cases, examiniition with 
the rays would clear up the nature of the case by showing the 
presence or absence of a furtus (Ouvry*). This may perhaps be 
lonnd to be the case, but on the other hand the relative opacity 
of a vesicular mole will probably be found to be as great as 
that of the embryo>or the early fretus, and, even if there is some 
ilifTerence in the relative opacities, the amount of tissue through 
which the rays have to pass is so considerable that it would be 
dillicult to detect it. 

'/'htitmciit. —There is only one line of treatment to be adopted 
Ml this condition, and that is to empty the uterus as soon as the 
c\istence of a mole is recognised. As it is impossible to foretell 
whether the uterine wall is infiltrated or not, it is necessary to 
avoid all manipul.ations which could cause rupture. I'or this 
reason, the practice of removing the mole with the curette must 
be condemned, on account of the ease with which the curette can 
perforate a diseased uterine wall. ' Perhaps, the best practice to 
follow consists in dilating the cervix with Hegar's dilators, as far 
as can be done without lacerating it, i.e., up to about No. ib 
or No. 20, and then in introducing the largest .sized hydrostatic 
dil.ator which can be got through the canal. This is allowed to 
remain in situ until it is expelled by the uterine contractions, or if 
the contractions do not occur within twelve hours after the 
insertion of the dilator, the latter is gently pulled through the 
rervix byhcontinuous traction applied to it, as will be described 
in another place. In most cases, this procedure will induce 
hilxnir, and the contractions of the uterus will then expel the mole. 
If they do not do so, the finger or the hand—according to the size 
w'hich the uterus has attained—is passed into the uterus, and the 
mole is gently,detached from the uterine wall and removed in a 
manner very similar to that edopted in the case of a retained 
adherent placenta. .After it has been removed, the uterus is 
douched out with hot water,' and firmly tamponned with iodoform 
* ■ Etude de la Mole Hydatidiforme,' Th^ de Paris. 1897. 
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gauze. The introduction of the latter is especially advisable in 
these cases not only with the object of checking haemorrhage, l)ut 
in order to bring away completely the numerous small fragments 
which have been left behind. 

In some cases, it will be found that a recurrence of the 
haimorrhage occurs in from three to six weeks. Such a condition 
is clue to the retention of small portions of the mole, and will 
only be cured by their removal. 1 As the uterus has by this 
time become considerably reduced in size, it may with safety 
be curetted and plugged with iodoform gauze. If possible, the 
cavity should be again explored with the finger, in order to eliminate 
the possibility of the malignant form of molei" and if the discharge 
persists even after the curetting, this step is essential. The reason 
for this will be more fully appreciated when deciduoma malignum 
and its connection with vesicular mole has been discussed. If^ 
the malignant form of mole is diagnosed, the uterus must be 
immediately removed. This procedure will perhaps be bc.st 
carried out by the abdominal route, as the extreme softness of the 
uterine tissue renders it difficult to draw it down in the manner 
necessary in vaginal hysterectomy. 

ProfTnosis .—Vesicular mole, if recognised' in time and re¬ 
moved with proper aseptic precautions, need not be regarded as 
a very dangerous condition. On the other hand, its dangers, if 
allowed to remain, arc considerable. The patient may succumb 
to the continued loss of blood, or she may be so weakened by it 
that she is unable to stand the emptying of the uterus, and the 
additional loss of blood which of necessity accompanies this 
procedure. Further, her condition predisposes to the occurrence 
of septic infection. If the mole perforates the uterus, death may 
result from peritonitis or from its subsequent malignant growth 
in the abdominal cavity. The various minor diseases which 
accompany pregnancy, are said to be sometimes aggravated in 
the case of a mole, especially \ omiting and pregnancy kidney, 
and their presence of necessity renders the condition of the 
patient more serious. 


CHORION-EPITHELIOMA OR DECIDUOMA 
MALIGNUM 

The condition, which we are now about to describe, is one 
which, so far as its xtiology and histogenesis -are concerned, 
was up to the last few years most obscure. As we shall presently 
see, a large number of theories were brought forward to account 
for its development, and according as one or other was adopted 
a different name was given to it. Unfortunately, each of these 
names implies a particular aetiology, and, consequently, is more 
or less meaningless unless we at the same time adopt such an 
aetiology. The result of this was that for a long time there was 
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no term for the condition which could be logically accepted by 
nil observers. The term chorion-epithelioma may, however, now 
be finally adopted, and although long use may give some sanction 
to the use of the term deciduoma malignum, so far as this 
implies that the new growth arises from the decidua it is a 
complete misnomer. 

liy the terms chorion-epithelioma and deciduoma malignum, 
we mean a new growth which is met with in the uterus as 
n result of pregnancy, which rapidly involves the greater part 
of or the entire uterus, which causes metastases in other organs, 
and which almost always rapidly brings about the death of the 
patient. 

Histogenesis .*—Speaking generally, the different schools of 
opinion regarding the origin of this interesting growth may be 
divided into two groups;—first, those which consider that the 
growth is directly due to a pre-existing pregnancy; and, secondly, 
those which consider the growth to be a pre-existing sarcoma 
of the uterus. If the second opinion is the correct one, the 
histogenesis of the growth calls for no special attention ; if, on 
the contrary, the fir$t opinion is the correct one, puz/.ling problems 
oiler themselves for solution. 

If the growth is the direct result of pregnancy, it is possible 
that it should arise from the decidua; from the epithelial coverings 
of the chorionic villi; or from the stroma of the chorionic villi. 

Origin ft-ou the Decidua.—Sdnger,! who was the first to 
ilescribe the growth, considered that it originated in the decidua, 
and consequently applied the term ‘ deciduoma malignum ’ to it. 
Subsequently, as a result of an opinion that it originated in the 
lellular layer of the decidua he altered this term to sarcoma 
decKiiio-celtulare, on account of the similarity of structure between 
the cells of the growth in the case he described and those of the 
cellular layer of the decidua, the only difference as he considered 
being that in the pathological growth the nuclei were larger and 
the protoplasmic ring narrower. 

Of late, in consequence of the examination of further speci¬ 
mens, Sanger has agreed to accept the explanation of Marchand, 
to wrhich we shall next refer, but with the reservation that the 
possibility of the formation of sarcoma cells out of decidual cells 
cannot be excluded in view of his first case, which does nut 
corresponcf in all points with those described by Marchand. 

Ori^ from the Epithelial Coverings of the Chorionic Viili.— 
1 - nder this heading are included several radically different views 
arising out of the uncertainty as to the origin of these 

* ^he following^hort resome of the histogenesis of chorion-epithelioma is 
largely drawn from Wipers Hanlufin, Brit. Gynacol, August, 1899: 
^‘ayly.-Zrou. Roy. Acad, lied.. Inland, igpo; and Whitridge Williams, Johns 
Hopkins Hospital Reports, vol. iv., 1893; and from ‘ Ueber das muigne 
ChorionepitMliom,' by W. Rissel, Leip^, 1903. 

t Centrilb. f. Gyn., 1889, p. 13a ; Arckiv f. Gyn., vol. xliv., 1893, p. 89. 
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epithelial layers, and more particularly of the outer layer or 
syncytium. Now that the discovery of the Peters’ ovum has 
in great part cleared up the origin of these layers, all but one 
of these views disappear. Still, as they are of historical interest 
they may be shortly described 

(i) That the growth is derived from the syncytium alone, and 
that the latter is a maternal structure formed from the uterine 
endometrium. This theory was first adopted by Whitridge 
Williams,"’ and was really a modification of that originally put 
forward by Sanger, and indeed Williams was at the time disposed 
to accept Sanger’s theory as accounting for the histogenesis of 
certain cases. He has, however, now also accepted Marchand’s 
view.f 


(a) That- the growth is derived from the synt UMpi alone, and 
that the latter is a fcetal structure formed fror Ipe' ectodermic. 
layer. This theory was adopted by several' authorities and 
notably by Fraenkel[ and Durante,§ and on this account the term 
‘ syncytiav or ‘ ectodermic epithelioma,’ has been applied to the 
growth. Fraenkel has, however, also come to regard Marchand's 
view as correct. 


(3) That the growth is derived from both the syncytium and 
Langh^s layer, and that the syncytium is-a maternal structure. 
This theory was held by Gebhard,|| who, in consequence, con¬ 
sidered the growth to be a mixed carcinoma of maternal* and 
fcetal structure. It does not appear to have had many other 
supporters, as the majority of those who consider the growth to 
be derived from both epithelial layers also adopted, and correctly, 
as we now know, the foetal origin of these layers. 

(4) the growth is derived from both epithelial layers and 
that both are of foetal origin. This view was introduced by 
Marchandll in the face of considerable opposition, and was sup¬ 
ported by Haultain,** and in turn by Williams. It was at first 
strongly opposed by the London school headed by Eden, but is 
now almost universally accepted. 

Orl^ from the Stroma of the Chorionic Villi.— This view was 
brought forward by Gottschalk,ft who consequently termed the 
growth a chorio-sarcoma. It received little or no support, and 
Gottschalk has now accepted Marchand’s view. 

The view that the growth is a pre-existing sarco^na of the 
uterus was, and is still, strongly supported by Veit. J { He- admits 
that the sarcoma is modified by the existence of pregnancy, but 
states as a general law that disease of the mother is always 


r*' 1 ^ ^ ' Obstetrics.’ p. 491. New York, Appleton and Co., jgoj. 
t ArckivJ. GyH.. vol. xlix., Hft. Ui., 1895. 
g Rtp. JIfnt, it la Smtu Romaadt, 1806. n. 686. “ 

II Ztiltckrift, vol. xxxvii., p. 480. ^ 

V Moaat.y. Gtb. u. Cya.. 1893, vpl. i., p. 313 ; Btrlii Utd. IVocbta., 1894. 
P* XX. 

u . P- I: and ibid., vol. li., p. j6. 

Handbuch der Gyn,,* iii,, pp. 333.396. ^ 


p. 813: i8g 
•• Op.xil. 
tt V»t. • 
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primary and cannot arise from the foetus. He admits that no 
case has been recorded of the implantation of an ovum on 
a carcinomatous endometrium, but considers that in nodular 
sarcoma the endometrium resembles that in a myomatous uterus, 
and that as pregnancy may occur in the one, it may occur in the 
other. He considers further that it is impossible to regard all 
protoplasmic masses as true syncitium derived from the outer 
layer of the vitli, and thinks it more probable that in normal 
pregnancy other cells, such as the epithelium of the endometrium, 
often take on a syncitial form, and that in consequence it is 
impossible to regard the syncitium—using the term in this wider 
sense—as a distinct tissue, but rather as a stage in the develop¬ 
ment of certain cells. Accordingly, he thinks, a sarcoma may, 
under the i^u'^ice of pregnancy, come to resemble the syncitium, 
, and that t^K ^e the disease should be regarded as a process by 
which, under itie influence of pregnancy, certain cells take on a 
syncitial character. This view was for a considerable time shared 
more or less completely by many British obstetricians and 
pathologists. 

We cannot see fliat Veit’s general law regarding the primarily 
maternal origin of maternal disease need—even if true—neces¬ 
sarily contradict Marchand’s view. The invasion of the maternal 
tissues by an overgrowth of foetal epiblast may be due to the posses- 
sion.of excessive powers of growth, and special powers of over¬ 
coming the resistance of the uterine tissues, or it may 1% due to 
lessened resistance on the part of these tissues. In the former 
case, special powers of growth and of invasion may quite legiti¬ 
mately be conceived to be due to the effect of some irritant acting 
on the epiblast, and this irritant must of necessity be maternal. 
In the second case, the diminished resistance is also maternal. 

V'eit’s view was adopted by the Obstetrical Society of London 
in 1896, and constituted for several years the so-called ' English ' 
view of the origin of chorio-epithelioma. This expression of 
opinion was, as Teacher says in his now classical paper, a 
stumbling-block to advances towards the better conception of the 
pathology of the growth for many years, and cramped the opinion 
of many who might otherwise have endeavoured to advance our 
knowledge. So recently as 1901, the author was adversely 
ciiticised in a review foi giving special notice in another work’-’ to 
‘ deciduoma malignum,' seeing that ‘ in the majority of cases the 
gsowth is simply a large-celled sarcoma, which may or may not be 
associated with pregnancy.’ 

As we have already mentioned, Marchand’s view is now 
received by almost every authority of importance with the ex¬ 
ception of Veit. It was founded—to quote Teacher—on the 
anatomical and physiological re^mblances between the chorionic 
epithelium and the tumour tissues, and has been fully support^ 
by a re-investigation of the pathology of vesicular mole, in 

* ' A Short Practice of Gynaecology.' London, J. and A. Churchill, 1901. 

3a—a 
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which it was shown that hypertrophy of the chorionic epithelium 
is a constant feature. Finally, the finding of the Peters’ ovum 
definitely demonstrated the foetal origin of the two layers of the 
chorionic epithelium. 

The growing trophoblast, as was long suspected, possesses the 
power of invading and destroying the maternal tissues up to a 
certain point, where apparently the resistance of the maternal 
tissues become sufficient to check this action and an equilibrium 
is established. In the case of the simple vesicular mole, the 
epithelial layers proliferate, but their power of maternal invasion 
is not increased. In the malignant vesicular mole, all the elements 
of the villi proliferate and invade the uterine wall, the epithelial 
layer, however, being apparently the active agent of destruction. 
In the pure chorion-epithelioma, the epithelial layers alone pro 
liferate and invade the uterine wall, and no trace of the meso-, 
blastic core of the villus is found. Between this true chorio?i 
epithelioma and the malignant form of vesicular mole, tumours 
are found consisting of syncytium and cells of Langhans’ layer, 
through which are scattered a few villi with or without prolifera¬ 
tion of their mesoblastic core. These intermediate forms serve to 
emphasise the close connection between the malignant vesicular 
mole and the chorion-epithelioma, if indeed they do not rendci 
it impossible to draw a hard distinction between them, and 
also render still more clear the epiblastic origin of the chorion 
epithelioma. 

Clinically, the connection between vesicular mole and chorion- 
epithelioma is as close as the investigations of Marchand and 
Fraenkel into their histological character would lead one to 
expect. In cases of vesicular mole, one element at least in the 
production of a chorion-epithelioma is present in the prolifera¬ 
tion of the chorionic epithelium, and it is reasonable to suppose 
that if a lessened maternal resistance to chorjonic invasion is also 
present, a chorion-epithelioma will also result. Haultain has 
collected the statistics of ninety cases of the latter condition, 
forty-nine of which followed the expulsion of a vesicular mole. 

Pathohgical Anatomy. — The growth at first appears as a 
pedunculated or sessile tumour, varying in size between that of a 

E ea and that of an orange. It is attached to the uterine wall and 
uiges somewhat into the uterine cavity. In consistency, it is 
friable and easily broken down by the curette; it is grayish in 
colour and marked here and there over its surface by haemor¬ 
rhagic areas. As it grows, it extends into the uterine muscle, 
and spreads along it in isolated nodules over which the mucous 
membrane is at first unaltered. Finally, however, the mucous 
membrane lining a great pmt of the cavity becomes involved and 
destroyed. The entire cavity theh becomes filled by a fungating 
mass of placenta-like substance, which breaks down readily under 
the finger or curette, and bleeds freely. Metastatic growths are 
the result of emboli carried along in the blood-stream, or of the 
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direct implantation of fragments of the growth into wound- 
surfaces. They are found most commonly in the lungs and 
\,i^'ina, and also in the broad ligaments, and in the liver, heart, 
ami other viscera. 

'1 he histological character of the growth demands some con¬ 
sideration. In many of the recorded cases, differences of structure 
have been found; still, on the whole, there are certain character- 
isiics which can be found in every or in almost every case. 
Speaking generally, the growth is found to be composed of 
Mood-clot, two varieties of cellular elements and chorionic villi. 



l ie., 266 . —Ciiorion-Eimtiielioma, showing Alveolar Arrangement ok 
Primary Tumour, x Oo. (Williams.) 


Ilaultain describes the cellular elements as follows;—The 
' ellular elements are of two types:— 

(1) Large polyhedral cells, which stain lightly, and whose large 
nuclei shq^ a wide intra-nuclear network. 

(2) Multinucleated deeply-staining protoplasmic masses of all 
'.trieties of shape, whose nuclei are extremely rich in chromatin 
and show no wide intra-nuclear network as in the other cells. 

Both varieties of elements show a marked tendency to a retrac¬ 
tion of their protoplasm and to vacuolation. Mitotic figures are 
frequently observed in the individual cells, but nowhere in the 
protoplasmic masses. The relation of these two types of cells 
varies greatly ; in some cases it appears as if groups of individual 
cells were confined in alveoli formed by processes of nucleated 
protoplasm. This is most apparent when in close relation with 
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the chorionic villi. As one proceeds further from the villi, the 
cells and protoplasmic masses are arranged indefinitely. The 
individual cells, in some places, are much in excess of the proto¬ 
plasmic masses, while in others the latter only are to be dis¬ 
tinguished. Nowhere is there much evidence of inter-celluhir 
substance or bloodvessels, although free blood is intimately 
mixed with the cells, and is also found in the vacuoles in their 
substance. Extending into the muscle can be seen clumps of 
both type of cells, apparently following the peri-vascular lymph 





FlO. iOy.-CHORION-Ul’ITHELIOMA, SHOWING SYNCYTIAL MASSES INVAHINi'. 
A Venous Channel. (Williams.) 


spaces, while, throughout, individual cells may be seen finding 
their way indiscriminately, with a special tendency to penetrate 
the venous sinuses and engraft themselves on the interior of their 
walls, where they continue to proliferate. 

On section of the tumour, three areas may be (liicroscopically 
determined 

fi) A sub-mucous or peripheral are^ which forms the main 
bulk of the tumour mass, and is necrotic in character, composed 
of P.brin and cellular elements in all stages of degeneration. 


DIAGNOSIS OF CHORION-EPITHF.LIOMA 


SOJ 

(2) A cellular layer or tumour proper, which is composed 
entirely of actively proliferating cellular elements and chorionic 
\illi mi.\ed with free uncoagulated blood. 

(j) An area of infiltration in which may be seen cells and 
piDtoplasmic masses, isolated and in groups, insinuating them- 
-elves into the blood channels, and surrounded by the muscle 
Ml)res of the uterine wall. In this area, chorionic villi are not 
found. 

The foregoing description, in Haultain’s words, is ba.sed upon 
the careful examination of a case with which he met, and agrees 
in most particulars with the descriptions published by other 
observers. A third type of cell was also described by Marchand 
and termed a ‘chorion nmndering cell’ It is found as a kiiul of 
advance guard in the area of infiltration penetrating amongst the 
, muscle fibre, while the growth proper spreads along in the blood 
sinuses. The plasmodial masses form the characteristic clement 
of the growth, and can be found in every case. 

Symptoms .—The earliest symptoms of chorion-epithelioma con¬ 
sist in a recurrence of irregular htemorrhages within a few weeks 
of the occurrence of abortion or the e.xpnlsion of a vesicular 
mole. In a few cases the ha'inorrhage has not commenced until 
some months after the abortion, but this is quite exceptional, and, 
as Ilaultain suggests, it is possible that in the interval the patient 
has. had another abortion. The ha morrhage, is, as a rule, con¬ 
siderable in amount. In Smyly’s case, ns in others recorded, it 
was so severe that the patient was on the point of death from 
syncope. In the intervals between the attacks of htemorrhage, 
there is a more or less fu.tid, watery, and blood-stained discharge. 
The patient's general condition becomes worse c.ach day as 
.1 result of the previous haemorrhages; cachexia is caused by 
absorption of ptomaines from the fungating growth, and by the 
occurrence of metastases in a later stage. Her temperature rises 
as soon as intra-uterine decomposition occurs, and assumes a 
hectic type. Usually, the first symptom of metastases is the 
occurrence of a persistent cough due to extension to the lungs, 
auscultation of which will reveal the existence of patches of 
pneumonia. 

On vaginal examination, the cervix is found to be sometimes 
closed and sometimes patulous. If the finger is passed into the 
uterine c&vity, a fungating growth is felt which more or less fills 
the cavity according to the stage it has reached, and which breaks 
down readily under the finger. The body of the uterus also 
enlarges rapidly in proportion to the growth of the tumour, and 
may rise above the level of the pelvic brim. 

DwgBosfs.—•The diagnosis of this condition is not difficult, once 
our attention is directed to thb possibility of its occurrence. _ It 
cannot be too strongly insisted upon that, in all cases in which 
hxmorrhage recurs after pregnancy, the patient should be care¬ 
fully examined bi-manually. If the uterus is not enlarged, it will 
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be sufficient to curette it and examine the scrapings microscopic, 
ally, but, if it is enlarged, the finger should be passed into it ai d 
the cavity explored.'' A chorion-epithelioma may, in an early sta^f, 
be confounded with a small sub-mucous myoma; a distinction i an 
lie made by noting the ease with which the growth is broken 
down with the finger-nail or curette in the former case. In a 
later stage, it may be mistaken for portions of retained and 
decomposing placental tissue. As the retention of such fragments 
is alw.ays possible after abortion or labour, this is a very natur.al 
and probable mistake to make. It can, however, be guarded 
ag.ainst, first, by noting that it is impossible to remove all the 
fungating mass which fills the uterine cavity in the case of a 
chorion-epithelioma, while this can as a rule be easily done in 
the case of retained portions of placenta; and, secondly, by sub¬ 
mitting the removed fragments to microscopical examination at 
the hands of a competent microscopist. In selecting portions fur 
microscopical examination, the superficial parts of the growth 
must be avoided, as these usually consist of little but necrosed 
tissue and blood-clot. The characteristic appearances will only 
be found when the removed portion comes from the neighbour- 
hood of the spreading edge of the growth. 

Occasionally, it happens that a case occurs in which the usual 
hemorrhages are absent, as in one recorded by Williams, when- 
the first evidence of the disease was furnished by metastatic 
deposits in the vagina. The absence of hemorrhage in sucli 
cases is probably due to the depth at which the growth starts 
in the uterine wall. Here, early diagnosis is practically im¬ 
possible, but it is satisfactory to know that, sometimes at any 
rate, after extirpation of the uterus the vaginal or other 
metastases may disappear, being apparently killed by the clotting 
round them of the ha-morrhage to which they gave rise. The 
cases recorded by Lounberg and Manheimer,'' and Freund,! are 
notable instances of this. The vaginal metastases first occur as 
soft, purplish swellings, which rapidly ulcerate on the surface and 
break down, lea^'ing behind an irregular ulcer. Such metastases 
may be found not only on the vaginal walls, but also on the 
vulva. 

Treatmittt .—There is only one treatment applicable to chorion- 
epithelioma. It is a malignant growth, and must be treated 
accordingly. Complete extirpation of the uterus alode affords 
any hope of cure, and must be adopted in every case, as soon as 
the condition is recognised. The presence of metastases is not a 
contra-indication to operation, which should be performed when¬ 
ever the condition of the patient offers a hope that she will l)e 
able to stand the attendant shock. <- 

Prognosis .—The prognosis of chorion-epithelioma when not 
operated upon is, so far as we at present know, absolutely bad, 

• Cmtralb.f. GyH., 1896, p. 474. 

t Ztits. f. Get. H, Cya., 1B96, vol. xxiv., Hft. 2. 
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ilf.ith occurring within a period varying from some weeks to six 
iiioiilhs, according to the rapidity with which the tumour {{rows. 
1 i. ath may be directly due to haimorrhage, to septic absorption, or 
lo metastatic pneumonia. If the uterus is completely removed 
licfore the occurrence of metastases, the prognosis is good, 
ll.uiltain found thirty cures amongst ninety cases, and many of 
:liose which terminated fatally were not operated upon. .\s has 
hcen already mentioned, the presence of metastases is not a 
(iintta-iiidication to operation. Not only have cases in which 
there were deposits in the vagina been cured, but also rases in 
which there were deposits in the ovary (Cazin*), .and in which 
tliere was evidence of pulmonary metastases as shown by the 
presence of hmmorrhagic sputum, and other symptoms (ChrobakI 
and \'on Franque]). Such cases are accounted for. according to 
, Ilaultain, by the peculiar character of the malignant cells, 
winch apparently grow freely only in circulating blood, and 
rapidly degenerate and die in extravasated blood. It is possible, 
tlierefore, that the cells in the metastases m.'iy, by becoming as it 
were choked in the* haemorrhage to which they give rise, be cut 
off from that free circulation which is so essential to tlieir con¬ 
tinued activity, and rapidly die. 


IIYDUAMNIOS 

Hydrops amnii or hydrarnnios is the term applied to tin 
excessive quantity of liquor amnii. It is difficult to say what is 
tlie exact amount of fluid which constitutes hydramnios, but in 
practice we may consider any (juantity up to two pints at full 
term to lie not excessive, and over two pints to be exce.ssive. 
( ases in which the uterus contained as much as twenty pints, or 
even more, have lieen met with, and to this condition the term 
polyhydramnios is applied. 

I-'reqmmy. —The relative frequency of hydramnios is said to be 
from 1 in too to i in 150 cases. At the Rotunda Hospital, 
hydramnios was found log times in 20,000 cases, a propxirtion 
of I in 183-58. 

Varieties. —Two forms of hydramnios are met with, an acute 
form which comes on very rapidly, perhaps, in the course of a 
--ingle nigTit, and a chronic form in which the increased rjuantity 
of liquor amnii gradually accumulates during the second half of 
I'regnfcncy. 

Aitiology. —Strictly speaking, hydramnios is not a definite 
disease, but rather a symptom of a considerable numlier of widely 
differing pathological conditions present in either the ovum or the 
mother. We may then classify the various causes of hydramnios 

• 

* La Gynicoloftii, 1896, p. 15. 

t Ctniralb. / Gy«., f8^, p. 1281. 

« Zells /. Gtb. ». GyM., ligb, vol. xxiv., Hfl. 2. 
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into two groups :—maternal causes, and ovular causes. 'J'he 
principal maternal pathological conditions which may he 
associated with hydramnios are renal disease, cardiac disease, 
and anaemia and hydrinmia. The manner in which they act is 
obscure. Maternal .syphilis may also be a cause, but whether it 
acts directly or—as is more probable—by producing various 
fiptal lesions is uncertain. 

The principal fcetal conditions which are a.ssociated with 
hydramnios are as follows : — 

^i) Multiple pregnancy, particularly in the case of uni-ovular 
twins. In such cases as a rule only one amniotic sac is affected, 
and according to McClintock it is usually the second sac. The 
reason for the occurrence of hydramnios in these cases is obscure. 
It has been suggested that on account of the communication 
between the two fretal circulations, the blood-pressure in one , 
fd'tus may be greater than that in the other, and thus a 
circulatory stasis be produced in the latter (Frankenhauser), 
this stasis in turn causing transudation from the blood-vessels. 
The acute form of hydramnios is most frequently met with in 
cases of twins. 

(2) Fmtal malformations.—The most commonly found fu tal 
malformations are anencephalus, hydrocephalus, and spina bifida. 
Hydramnios is also found in association with almost every 
form of fdital intra-uterine lesion, and especially, perhaps, ir\ the 
case of lesions that are dependent upon syphilis. It has been 
suggested that in cases in which the co\ering of the brain is 
deficient, the hydramnios is due to polyuria caused by the stiniula 
tion of cerebral centres by pressure or by contact with the liquor 
amnii. 

(3) Abnormalities of the funis, placenta and membranes.—In 
some cases of hydramnios, the umbilical cord is found to lie 
longer than normal, or to lie partially constricted by twisting 
round the fertus, by knotting, or by diminution in the calibre of its 
vessels. In some cases, there is persistence of the vessels of 

e iluth*—a capillary ple.xus which has been described in early- 
life between the amnion and the fcetal surface of the placenta. 
In other cases the placenta is hypertrophied, syphilitic, or studded 
with infarctions. Lastly, in a few cases, there is a thickened 
condition of the membranes. 

In view of the numerous and widely different conditions with 
which hydramnios is associated, it is difficult, and at present 
impossible, to form any exact idea regarding its pathelogy. 
Ballantyue,t who discusses the subject at length, points out that 
hydramnios may be regarded as the persistence of a state which 
is physiological in the early months of pregnancy, os at that time 
the liquor amnii weighs more than either the foetus or the placenta 
and membranes, or that it may be a symptom of various antenatal 

. • Arckiv /. Gyn., vol. iv., p. 554. 187a. 

t ‘ Antenatal Pathology and Hygiene,' vol. i,, p. 403. 
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pathological conditions. He adopts, as will most men, the latter 
alternative, and considers that hydramnios may he due to a 
(hemical irritant, which comes from the mother or the foetus, and 
w hich excites a flow of lymph or serum ; it may he due to increased 
pressure in the umbilical vein and its branches, arising from various 
|m tal diseases and deformities ; it may be the result of changes in 
the maternal blood which allow increased transudation : or it 
may possibly represent foetal urine or cerebro-spinal fluid. 

Symptoms.—In the acute form of hydramnios, the increase in 
si/e of the uterus comes on very rapidly, perhaps in a single 
night, but more usually in from a couple of days to a week. Tlie 
symptoms are similar to those which will be described under the 
chronic form, save that they are, as a rule, more severe on account 
of the rapidity with which the increase in the li(]uor amnii 
• occurs. 

In the chronic form of hydramnios, the intensity of the symptoms 
depends upon the amount of fluid present, and the pressure which 
results upon the abdominal and thoracic viscera. The abdomen 
becomes considerably distended, and, in some cases, this may 
I each such a degi^e that the patient is unable to leave her bed. 
The usual symptoms are due to pressure upon the bladder 
causing frequent micturition, upon the intestines causing con- 
.stipation and intestinal atony, upon the stomach causing nausea 
and. vomiting, upon the heart causing palpitation, and in extreme 
cases threatened or even actual failure, and upon the lungs 
causing dyspnma. The action of the kidneys is also interfered 
with and the quantity of urine diminished, while albumen and 
lube casts may make their appearance in the latter. Lastly, as 
a result of pressure upon the intra-abdominal bloodvessels, and 
the vessels of the abdominal wall, a'dema of the legs, vulva, and 
lower part of the abdominal wall, also occurs. If the pressure is 
long continued, the symptoms may Income so acute as to threaten 
the life of the patient. 

As a rule, the over-distension of the uterus determines the pre¬ 
mature onset of labour, and during this process a fresh train of 
complications are met with. The over-distension leads to atony 
of the uterine muscle, and, in consequence, the strength of the 
uterine contractions is interfered with, and labour is prolonged. 
This prolongation particularly affects the first and the third stage, 
while the second stage may be precipitata The cause of pre¬ 
cipitation in this stage is to be found in the small size of the 
fii tus—the result of prematurity, and also, perhaps, of the par¬ 
ticular pathological condition which gave rise to the excess of 
liquor amnii. On account of the quantity of fluid in the uterus, 
the normal adaptation between the shape of the latter and the 
shape of the fietus is altogelher lost, and abnormal lies and 
presedtation of the feetus are of common occurrence. Even if the 
vertex presents, the head remains above the pelvic brim during 
the first stage, and does not fill the lower uterine segment. 
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In consequence of this, the membranes protrude unduly into tlie 
vagina during a contraction, and rupture prematurely. The ill 
effects of the latter occurrence are never so clearly seen as m 
hydramnios. Usually, its only result is that labour is prolonged 
owing to the loss of the dilating action of the bag of waters In 
hydramnios, however, much more serious consequences follow, 
on account of the sudden escape of the large collection ol 
fluid, and the consequent rapid diminution in the size of the 
uterus. The sudden rush of liquor amnii may sweep down a 
loop of the umbilical cord or a limb of the fmtus, and at the same 
time may sweep the foetus into a malposition, if it was not already 
in one; while the rapid diminution in size of the uterus may 
cause the detachment of the placenta. Atony of the uterus 
during the third stage may lead to the slow detachment ur 
retention of the placenta and to post-partum haemorrhage. 

Diagnosis .—The diagnosis of hydramnios is made by determining, 

I first, the existence of pregnancythen, the fact that the abdominal 
tumour is formed by the uterus I'and, finally, that the increase in 
size in the latter is the result of an accumulation of fluid, and not 
of multiple pregnancy. It is unnecessary to again enter into the 
methods of diagnosing the existence of pregnancy, inasmuch 
as they have been already fully discussed. i It is sometimes 
extremely difficult to ascertain definitely that the abdominal 
tumour is formed by an enlarged pregnant uterus. It may 
be difficult or impossible to palpate the fu-tal parts, or to hear the 
f(i‘tal heart on account of the interposition of fluid between the 
fmtus and the abdominal wall, and, consequently, all that is felt 
is a large cystic tumour, which does not always present the usual 
ovoid shape of the uterus. Similarly, it may be equally difficult 
or impossible to reach the presenting part by vaginal examination. 
The diagnosis has then to be made between'^a pregnant uterus, a 
cystic tumour of the ovary or of the uterus, and ascites. If the 
condition present is uncomplicated, the diagnosis is usually easy. 

! In a case of intra-uterine pregnancy, there is a cystic tumour, 
corresponding in size and position to the uterus, the subject of 
alternate contraction and relaxation, and apparently continuous 
with the vaginal portion of the cervix. It may be possible to 
detect foetal parts and to hear the foetal heart, but in cases 
of considerable accumulation of fluid it will be impossible to 
do so. -<In the case of an ovarian tumour, we get a history of 
slower growth, and, on bi-manual examination, it is possible to 
differentiate between the tumour and the uterus. - In a fibro¬ 
cystic tumour of the uterus, the history is also different, and the 
characteristic signs of pregnancy are wanting, .y In ascites, the 
fluid changes its position on moving the patient, (he dulness on 
percussion over the abdomen exten'ds into the flanks, and a wave 
of fluctuation can usually be obtained. Whenever any of 'these 
conditions complicate a case of hydramnios, the difficulty of 
making a diagnosis is very much increased, and may sometimes 
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only be made by waiting until the onset of labour clears up the 
nature of the case. 

Once it has been determined that the tumour is formed by 
a pregnant uterus alone, the diagnosis of the cause of its unusual 
si/c is not difficult. There are four conditions which make a 
|)regnant uterus larger than normal, and 'these are multiple 
pregnancy, vesicular mole,'^ concealed haemorrhage, and hyclram- 
nins. In multiple pregnancy, the foetal parts can be readily 
palpated, and the increase in size of the uterus in proportion to 
the period of pregnancy is not very marked. One or more fo tal 
hearts can also be heard. In vesicular mole, there is a history 
of repeated attacks of a watery blood-stained discharge, and the 
uterus is, as a rule, softer and more boggy in consistency than in 
hydramnios, cin concealed accidental liaunorrhage, there is a 
. history of the sudden onset of the hu'morrhagc and the usual 
symptoms of haemorrhage. The diagnosis of hydramnios is thus 
arrived at by a process of exclusion. 

I reatment .—The treatment of hydramnios is straightforward 
and obvious. During pregnancy, there is no reason to interfere 
unless the symptoms become acute, when it may be necessary 
to induce premature labour. This is best done by puncturing 
the membranes and allowing the liquor amnii to drain away 
gently, as by this means any acute pre.ssure symptoms are imme¬ 
diately relieved, and labour is at the same time brought on. If, 
however, the symptoms arc not very severe, it is suflicient to 
recommend the patient to refrain from an undue amount of 
exercise and from occupations which necessitate standing or 
walking, to wear an abdominal belt, to regulate the bowels, 
and to watch the action of the kidneys with a view to ascertaining 
that a sufficient quantity of urine is passed. Some authorities 
—notably Pinard—advise the routine administration of mercury 
and iodide of potassium in these cases, in consequence of the 
frequency with which hydramnios is associated with syphilis. 
U'hether this course is adopted or not, a history of syphilis should 
always be sought for, and, if there is any reason to suspect its 
presence, antisyphilitic treatment must be adopted. 

When labour comes on, we must endeavour to prevent prema¬ 
ture rupture of the membranes and the sudden escape of the 
liquor amnii. With these objects, the patient is kept in bed 
from the commencement of the pains, and any attempts at 
straining or bearing-down forbidden. As soon as the os is half 
dilated. It is advisable to rupture the membranes artificially, and 
to allow the liquor amnii to drain away slowly. To do this, the 
lingers are introduced into the va^na and passed upwards a little 
'vay inside the uterine orifice. Then, by means of a sterilised 
stilette or knitting-needle, the membranes are punctured as high 
up as* can be reached under the guidance of the finger. The 
Angers must be kept in the uterine orifice while the liquor amnii 
is escaping, as by this means its too rapid escape is prevented. 
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As soon as it has all escaped, the nature of the presenting part 
is ascertained. If the latter is normal, there is no further reason 
to interfere, but, if a malpresentation is present, it must he 
corrected. 

If the contractions of the uterus are too feeble to expel the 
fcctus, it may be necessary to apply the forceps. In all cases 
of hydramnios, the necessary means of treating post-partum 
haemorrhage, should it occur, must be at hand. 

Prognosis.—The maternal prognosis in hydramnios is not serious 
if the case is under surveillance from the onset of the condition, 
as, if the symptoms became at any time so severe as to threaten 
life, labour can be immediately induced. In cases of considerable 
accumulation of fluid, in which the patient has neglected to 
obtain advice, death may result from debility dependent on the 
non^assimilation of sufficient nourishment, from pulmonary disease, 
from cardiac failure, or from suppression of urine. The fmtal 
prognosis is unfavourable, both in consequence of the patho¬ 
logical conditions which are so frequently associated with hydrani- 
nios, and of the complications which may arise during labour. 
According to Wiuckel, only one-third of the iq/ants survive. 

'll' OLIGO-HYDRAMNIOS 

By. the term ' oligo-hydramnios ’ is meant the absence or 
insufficiency of liquor aninii. In some cases, the entire amount 
of lic^uor amnii may be only one or two drachms. It is a rare 
condition. 

Pathology .—It is as difficult to determine the e.xact pathology 
of oligo-hydramnios as that of hydramnios. All that can be said 
is that the condition is associated with much the same fmtal 
diseases and abnormalities as is hydramnios (Ballantyne-''), and 
that the only malformation which would seem to be more common 
in this condition than in hydramnios is ankylosis of the fa-tal 
joints. This may perhaps be accounted for by the diminished 
power of movement on the part of the fcetus owing to the absence 
of liquor amnii, and so must be considered as a consequence and 
not a cause of that absence. The condition of the fu'tal urinary 
apparatus does not bear any fixed relation to either hydramnios 
or oligo-hydramnios, inasmuch as both these conditions have 
been found in association with absence of the kidneys, and with 
cystic kidneys the result of urinary obstruction. From this, it 
would appear as if the amount of urine excreted had little or 
nothing to say to the amount of liquor aninii. This view is 
supported by the results of the experimental vidministration 
of phloridizin. This drug, when 'administered to the mother, is 
followed by the secretion of sugar by the maternal and* foetal 
kidneys. Investigations of thirty-four pregnant-women and four 

* op. til. 
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animals failed, however, to determine the presence of sugar in 
the liquor amnii after the administration of the drug, and, con- 
bei]uently, apparently proved that the fa-tus had not passed 
urine after its administration (Schaller). Various pathological 
changes in the placenta and membranes have also been found 
in association with oligo-hydramnios; they are, however, very 
similar to those which have been already described tus sometimes 
present in hydramnios. 

Symptoms .—The symptoms, if any, to which this condition 
<>ives rise during pregnancy are too slight to be noticeable. 
Subsequently, labour may be tedious in consequence of the loss 



I'lo. 268 .—Ovum, showini. Amniotic Aiimesions. 

II, .Vdhesion , b, meningocele 

(I'rom a preparation in the School of l‘hysic, Trimly College, Uuhlin.) 

of the dilating effect of the bag of waters. The most serious 
consequence of oligo-hydramnios is, however, its effect upon the 
membraijps. In conseiiuence of the insufficiency of liquor amnii, 
the amniotic sac collapses, and the walls come into contact with 
ohe another. Adhesions then form at the points of contact, and, 
as the foetus increases in size, these adhesions are drawn out into 
bands, which may in turn become wrapped round the fietal 
limbs, and, by tightening on the latter, cause their strangulation 
or actual amputation. In this.manner, intra-uterine amputations 
are caused. 

Diagnosis .—The condition cannot be diagnosed until the mem¬ 
branes rupture, and the liquor amnii is found to be insufficient or 
practically absent. In the case of a thin patient, perhaps, the 
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existence of the condition majr be suspected by noting the 
unusually distinct manner in which the foetal parts can be Felt, 
and the irregular shape of the uterus during a contraction. 

Treatment ,—There is no treatment applicable to this condition, 
as the complications to which it gives rise cannot be prevented. 

Prognosis .—The maternal prognosis is not materially affected 
by the existence of oligo-hydramnios. The foetal prognosis is, 
however, more serious, as will be readily understood. The 
absence of liquor amnii renders the foetus more liable to injury 
from blows or pressure on the abdomen of the mother, and also 
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I'lti. 269. —Normal (A) anu Svrhilitic (U) Chorionic Villi teased oi't 
IN Salt Solution, and Sliuhtlv Magnified. (Williams.) 

renders the placental circulation liable to interference, while, if 
amniotic adhesions form, they may result in the death or crippling 
of the foetus. 


-^SYPHILIS OF THE OVUM 

The Membraaea and Placenta. —From the investigations of 
Fraenkel, of Breslau,* it appears that the chorion is the chief seat 
of disease in the ovum. The villi are invaded by a dense growth 
of round or spindle cells, which gradually encroach on and 
• Archie f»r GynShol., vol. v.. pp. 1-54', 1873. 
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1 aiise the disappearance of the vascular loops, and ultimately end 
111 a process of fatty degeneration. The villi so affected are 
readily isolated from their surroundings ; they are swollen, opaipie, 
atid rather bulbous at their extremities. This condition may be 
fimiid in localised areas scattered through the cliorion, or it or 
the placenta may be uniformly affected. 

The changes met with in the placenta of syphilis are, ns a 
rule, fairly constant. They are not, however, invariably present, 
nor, according to Ballantyne," absolutely characteristic, though 
tliey are usually sufficiently marked to draw attention to the 
e\istence of some pathological condition, and to the prob- 
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ability of that condition being syphilis. The placenta is usually 
considerably larger than normal, and is of a pale-red colour inter¬ 
spersed with yellowish patches. It is sometimes soft and even 
friable. Its increase in weight in proportion to the weight of the 
fo'tus is especially marked in cases in which the hotus is born 
dead, and in such cases its weight is to that of the fretus as one is 
fo four, instead of the normal projjortion of one to six.t This 
increase is also present in the case of a foetus which is born alive, 
though it is not then so marked.* The most characteristic histo- 

* Op cit., p. 230 

t C. Huge; Ziiluhr.f. Geburt. u. Gyndk., vol i., p 57, 1877 

* Correa Diaz, Thise de Paris, 1891. 

33 
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logical alterations consist in an end-arteritis and peri-arteritis of 
the vessels, in cirrhotic changes in the connective tissue cort, 
and in proliferation of the epithelial covering of the villi, some 
times of thickening of the chorion, and of arteritis of the vessels 
of, and minute gummata in, the decidua serotina (Schwal)*'|. 
The quantity of blood circulating in the fcetal part of the placenta 
is diminished, and here and there haemorrhages are met with in the 
maternal portion. “The so-called gummata of the placenta aie 
probably haemorrhagic in their origin, or are due to fibrous patclies 
which have become more or less caseous; possibly, howevei, 



Fio. 271.— SviMiiLnic I'uLL-rRRM I’l.ACENTA. X 50. (Williams.) 

true gummata may in exceptional circumstances be met with " 
(Ballantyne). The macroscopical structures, which used to 
described as one of the signs of placental syphilis, are in all prob¬ 
ability nodules of fatty degeneration and white infarctions, neither 
of which possess any relation to syphilitic infection. The older 
notion that the firtal portion of the placenta was alone affected m 
cases in which the infection came from the father—the mother 
remaining apparently healthy, and the maternal portion in cases 
in which the infection came from the mother alope is no longer 
accepted as probable. • 

The Oord. —Syphilitic lesions of the cord are not infrequently 
met with. They consist most frequently in endarteritis and 

* ' De la Syphilis du Placenta,' Th^se de Paris, 1896. 
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periarteritis and in similar lesions of the veins, leading to tliicken- 
111" of their walls and a varying degree of obstruction of their 
lumen. More rarely, complete or partial absence of the VVhar- 
[oman jelly has been noticed—a condition which may bring alwiit 
mutual disassociation of the funic vessels. 

The Liquor Amnii. —The liquor amnii is frequently increased 
ill amount, probably from a rise of pressure in the umbilical vein 
from lesions in the placenta, in the cord itself, or in the firtal 
luer. Little or nothing is known of the changes in the quality 
of the fluid. 

The Foetas.—There are two different classes of conserpiences 
for the fcrtus as pointed out by Fournier in i8y8. I'irst, special 
manifestations of the disease both in the body generally and 
III the \ arious organs. Secondly, various pathological but non- 
, sj philitic conditions, or dystrophies, which are of the nature of 
imijerfections or arrests of development. 

The special manifestations of di.sease may appear at or soon 
after birth. The most characteristic is an eruption of pemphigus- 
like bulla:, or in thfcir early stage of circular copper-coloured 
patches. The bulla; contain at first blood-stained and later 
purulent fluid, andf when they rupture leave irregular and siiper- 
licial ulcers often covered by a dark crust. These bulla' and 
nil CIS are numerous and of various sizes, some very large; they 
aie.well seen about the genitals, but particularly—tind this is 
I liaracteristic of syphilis -upon the palms and soles. The body 
IS small and emaciated, the .skin wrinkled, due to the absence 
of subcutaneous fat, and the general appearance of the infant is 
'-eiiile. 

Death of the fa-tiis is very common.. Ilecker* made a 
tliorough examination of sixty-two still-born children, and found 
diirty-three (53 per cent.) syphilitic and six (yy per cent.) doubtrul. 
fifteen out of the thirty-three had to be examined histologically 
before the diagnosis could be made certain. Death may occur 
at any period of intra-uterine life, or the child may Ije Ixjrn 
alive in so diseased a condition as to entail its death either at a 
very early or a later period of infancy, liven if death docs not 
occur, the condition of disease in which the infant is born, though 
permitting life, may leave it in such a condition of deformity or 
ill health that early death would ha.'e been preferable. 

The fcftus when expelled dead is usually in a * macerated' 
• oudition, the cuticle peeling off in large flakes. The liquor 
amnii is of a dark-brown colour. These appearances are not 
peculiar to syphilis, as is sometimes supposed, they are found in 
many other conditions where the feetus dies and is retained in 
iiUro for a conciderable time. The fretus is often spoken of as 
decomposed, but this is not cdtrect unless air has gained access 
to the foitus, carrying with it putrefactive bacteria. 

In general, the pathological changes found in the different 
* Deulsek. Med Woeh., November 6 and 13, 1902. 
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organs consist in diffuse inflammatory processes invading the 
interstitial tissues from the walls of the smallest vessels. Micro¬ 
scopically, we find a very marked small round-celled infiltration 
of the vessel walls and neighbouring connective tissue ; and tliis 
infiltration is accountable for the increased size and greater firm¬ 
ness which form the chief macroscopic evidences of congenital 
syphilis. In the case of some organs specially liable to attack, 
there results a considerable hyperplasia of fixed cell elements. 
Except, however, for one accustomed to the normal character- ' 
istics of foetal organs, the macroscopic alterations are not clearly 
marked,^ and it must be on microscopic examination that a certain 
diagnosis rests. 

Of late years, much importance has come to be attached to a 
special form of osteo-chondritis, as affording the most constant, as 
■well as probably the earliest, evidence of syphilis. This is an. 
inflarnmatory process, which affects long bones and ribs at tlic 
junction of the diaphysis and epiphysis. At term, the line of junc¬ 
tion is normally o'5 mm. broad, while in syphilitic osteo-chondritis 
it is 2 to 3 mm. broad, and sends out irregular processes into the 
cartilage and more markedly into the diapliysis. It is further 
characterised by its intense yellow colour. Tnese changes may, 
before or after birth, progress to epiphysary separation. They 
can be readily studied on a longitudinal section through epipliysis 
and diaphysis of the lower end of the femur. This is the prm - 
tical post-mortem macroscopic test which is uniformly adopted in 
Germany. Its finer micro.scopic details do not concern us here. 

Next in importance come the changes in the liver. They 
appear about the i6th week, and are never wanting (Hochsinger) 
in the syphilitic stilL-born. The liver is larger and firmer than 
normal, with rounded borders and increased weight. These signs 
apply mostly to children born alive or but recently dead, and where 
maceration has occurred the liver may be flaccid or soft. On 
section, the liver substance may appear more translucent than is 
usual, with a ‘ flinty ’ appearance and loss of lobular demarcation, ■ 
or a number of miliary gummata can be seen through the trans¬ 
parent serous covering, scattered over the surface, and giving the 
semolina grain appearance noted by \'irchow. Large gummata 
are quite exceptional. The most constant of all appearances is 
the histological one of a diffuse small-celled infiltration, having 
the smaller vessels as a starting-point, and spreading out so 
extensively over the entire liver as on first glance largely to 
conceal the liver cells themselves. 

In congenital .syphilis, enlargement of the spleen is constant. 
In healthy children at term, this organ weighs approximately 
ten grams; in congenital syphilis, it may weigh from two to 
four times as much, and this edlargement is probably related 
rather to the extreme anePmia that is present in such case6 than 
to a specific cause. 

The kidney changes have been particularly studied by Hoch- 
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.-inf'er, who describes a diffusely-spread proliferation of inter- 
tuhiilar connective tissue, as also occasional glomerulo-nepliritis. 
Nephritis is certainly frequent in such cases, and fn-tal urine has 
liL-eii found on examination to contain albumen and fatty casts. 
Tlie lungs frequently show well-marked changes, of which the 
( hicf are a diffuse gelatinous infiltratiun, whitish solid patches 
—pneumonia alba syphilitica—in which groups of air vesicles are 
tilled with epithelial cells undergoing fatty degeneration, and 
interstitial fibroid pneumonia. 

With the manifestations of non-syphilitic nature—‘ stii’iiiiUcs 
ilvstrophiques de I’hireditomsyphilis ' (Fournier)—we have little to do 
in this book, and must confine ourselves to mentioning only the 
principal. Fournier divides them into the following groups :— 

(1) (ieneral dystrophies, such as the simian or senile physiog- 
^ nniny, 

(2) Partial dystrophies, such as anencephalus, meningocele, 
harelip, clubfoot, ectopia vesicic, ichthyosis, and many others. 

(3) Dystrophies of intellectual development—viz., retarded or 
arrested development.’ 

(4) Dystrophies of predisposition- -c.g., ha-inorrhagic diathesis, 
tubercle, nervous diseases. 

Fournier also mentions many other conditions which he does 
not consider as dystrophies peculiar to syphilis, but which are met 
will) in sufficient frequency in syphilitic cases to shew that they 
are not mere coincidences, but a real relation of cause and effect. 

These effects of syphilis on the fietus and fo ial appendages 
are greatly modified by the following circumstances:— 

(1) The time in relation to pregnancy at which infection takes 
place. Fournier’s tables show that, when infection occurred before 
conception, the fcrtal mortality is 65 per cent, and the morbidity 
(i.f., evidence of disease) 70 per cent.; when conception and 
infection occur simultaneously, the mortality is 75 per cent, and 
the morbidity 91 per cent.; while, when the infection has taken 
place after conception, the mortality is 39 per cent, and the 
morbidity 72 per cent. 

(2) The source of the infection. Fournier's tables show that, 
when the father alone is responsible, the mortality is 28 per cent, 
and the morbidity 37 per cent.; where the mother is the trans¬ 
mitter, 60 per cent, and 80 per ,,cnt.; and where both parents 
transmit,*68'5 P®’’ cent, and 92 per cent. 

. (3) The age of the disease in the transmitter. The first three 
years of infection are the most fatal to pregnancies, and the 
first year, including the period of secondary manifestations, is 
much the worst. Of ninety women who became pregnant during 
the year following their infection, only two gave birth to children 
who survived. As the disease becomes older, the danger becomes 
jess. -It is said (Hutchinson) that the liability to transmit the 
infection to the ovum ends in two years in the case of the father, 
t>ut is extended in the case of the mother to seven or eight 
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years, while exceptional cases have been recorded in whirh 
transmission occurred after ten or fourteen years. We donhi, 
however, that in the case of the father an interval of two years 
since infection is sufficient to ensure immunity. Hutchinson also 
thinks that in the case of the woman the virus may be stored 
up in the ovaries and may infect the germs of future children. 

(4) The adoption of treatment. This no doubt profoundly 
modifies the course of events, and will be discussed later i;'. 
Part VI., Chapter IV., .sections on Maternal Syphilis). 


ANOMALIES AND DISEASES OF THE PLACENTA 

Anomalies of Position. —Under normal circumstances, the 
placenta is situated in the upper uterine segment, and on either, 
the anterior or the posterior wall. According to some writer.'-, 
it is situated as frequently on the anterior wall as on the posterior 
(Gusserow and Hennig*), but according, to others it is most 
frequently situated upon the posterior wall. Pinard andVarnierl 
found the following proportion in 37 cases which they examined 


Number of Cfises. 

Situation. 

22 

Posterior wall. 

12 ■ ‘ • 

Anterior wall. 

.1 

Vundus. 

1 

Right lateral wall. 

I 

On both anterior and posterior 
wall (triplets). 


The only situation of the placenta which can be regarded as 
abnormal is that in which any portion of it extends into that part 
of the uterus from which the lower uterine segment is formed. 
According to Barnes,) the placenta must be considered to be 
abnormally situated if it approaches within three inches of the 
undilated internal os. This distance is perhaps a little too great. 
A placenta which is inserted in the lower uterine segment is 
termed placenta pravia, in consequence of its position in front of 
the presenting part, and as a rule gives rise to serious ante- 

S artum haemorrhage. This will be again referred to a^ length in 
iscussing the haemorrhage of pregnancy, and, consequently, need 
not be dealt with here. 

Ajumalies of Bin and Shape. — A placenta numbranacea is the 
term applied to a large amd thin placenta, the result of persist¬ 
ence of the chorionic villi over a large portion of, or even over 
* ifonafss. /. Giburls., vol. xxvii., p. qo,.i8fi6, and ' Studien uber den Ban der 
Placenta,' Leipzig, 1872. 

t ' ^tude d'Anatomie Obst^tricale Normale et Pathologique,' p. 2, Paris, 
1892. 

* ' Obstetric Operations,' third edition, p. 494. 
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t!iL- entire, ovum. The practical importance of such a condition 
N that, during the third stage, detachment is difficult, owing to 
the thin placenta crumpling up inside tlie contracting uterus. 

A placenta succenturiata is the term applied to the condition in 
«liich the placenta, instead of being a single organ, is divided into 
two or more lolies (». Fig. 272). These lobes are connected with 
(iiie another by branches of the umbilical vessels, which run 
III ross the membranes. If there are two almost equal lobes, the 
(ondition is known as a bi-lobed placenta. pl.acenta succen- 
uiriata is of considerable practical importance on account of the 
danger of one of the smaller portions being left behind after 



Fl<i. 272. I’LACE.STA SuCChNTl KIATA. 

1 *, Main placenta : I", secondary dctaclicd lobe. 


lalxjur. Fortunately, in the majority of cases, such an occurrence 
will give rise to immediate post-p^'lum haemorrhage, and in the 
process of checking the latter, the retained piece of placenta will 
be found and removed. If, however, there is no immediate 
h.Tmorrhage, and the retained portion is undiscovered, secondary 
post-partum haemorrhage may occur, or the retained portion may 
Itecome putrid and give rise to sapraemia. It is, then, most im¬ 
portant to recognise the existence of a placenta succenturiata, and 
it is always possible to do so if the necessary precautions are taken 
to examine the placenta and membranes after their expulsion. 
Where a placenta succenturiata has been left behind, a gap will 
be found in the membranes corresponding to the retained portion 
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of placenta, and branches of the umbi^cal vessels will be found 
running to the edge of the gap. In such a case, the uterus must 
always be explored with the fingers and the retained fragment 
removed. 

A placenta marginata is the term applied to a placenta in which 
the membranes instead of being attached round the edge nre 
attached some little way inside the edge, in such a manner that 
a margin of placenta projects all round outside their attachment. 
According to Kiistner this condition is due to an unequal rate of 
growth of the uterus and the placenta respectively, with the 
result that the maternal portion of the placenta becomes larger 
than the foetal portion. Klein,on the other hand, considers that 
the condition is due to a marginal thickening of the decidua 
reflexa, as a result of some inflammatory process such as decidual 



Fio. 273.—A ‘Battledore’ 1 'lacenta. 

endometritis. A marginal placenta interferes with the develop¬ 
ment of the feetus, as is to be expected in view of the fact that 
the area of interchange between the foetal and maternal blood is 
lessened. In a series of forty cases, collected by R. Martin,! 
f.5 per cent, of the infants weighed less than four and a half 
pounds. 

4 A battledore placenta is a placenta in which the insertion of the 
umbilical cord is at the edge instead of being more or less in the 
centre (v. Fig. 273). It is more correctly considered to be an 
abnormality of the cord rather than of the placenta. 

/ Tnmonn. —Tumours—1.;., new growths—of the placenta are of 
sxtremely rare occurrence. Thirt^>six cases have'been collected 

* ' Zur Enatehung der Placenta marginata, in die menschlichen Placenta.' 
iViesbadan, 1890. 

t ^ Lepege, ' Prfcis d’ObsUtrique,' jid edit.. 
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(Albert*), but it is probable that some of these may not have 
lieen new growths. These cases consisted of myxoma fibrosuni, 
14; fibroma, 10; angioma, g; sarcoma, 2 ; hyperplasia of chori¬ 
onic villi, I. Myxoma fibrosum was describe by Virchow, and 
is the commonest tumour met with. It consists of solid masses 
of fibro-myxomatous tissue, occurring either as a single tumour 
or as multiple nodules scattered through the placenta. It is in 
all probability identical with the tumours already mentioned in 
which hyperplasia of the chorionic epithelium is associated with 
hypertrophy of the stroma of the villus. Chorio-epithelioma is 
not included in Albert’s list, although it is as true a placental 
tumour as is myxoma fibrosum. It is probable, to say the least, 
that the cases recorded as sarcoma were instances of chorion- 
epithelioma or possibly of fibroma. ‘ Hyperplasia of the chorionic 
, villi’ was probably a stage in the formation of vesicular mole. 

Cysts — Two forms of cysts of the placenta are met with, both 
of which are situated on the foetal surface. The commoner form 
is a hxmorrhagic or blood cyst. It is usually situated under the 
chorion, and may be single or multiple. It is probably produced 
by the rupture of small vessels, and contains a stratified fibrinous 
lining inside which* is a little blood-stained serous fluid or blood. 
The second form of cyst is found in the substance of the sub- 
amniotic chorion (Eden), and is probably produced by a myxo¬ 
matous degeneration of the chorionic connective tissue. It may 
occur as a single cyst or as multiple cysts. The cysts are usually 
about the size of a pigeon’s egg, and contain a clear viscid fluid. 
They do not interfere with the functions of the placenta. 

(Edema of the Placenta.—(Edema of the placenta may, 
apparently, occur in association with either maternal or fwtal 
o'dema, and is dependent upx>n similar causes. The most 
frequent of these causes—so far as the fretus is concerned—is 
some defective condition of the heart or blood-vessels, such as 
fatal endocarditis, a closed foramen ovale, or thrombosis of the 
umbilical and hypogastric vessels. An nedematous placenta has 
also been met with in cases of an acardiac fa tus, diaphragmatic 
hernia with presumed compression of the inferior vena cava, 
transposition of the viscera, and various pathological conditions 
of the liver. The placenta sometimes reaches a very great size 
in these cases, and, according to 6allantyne,f ma^ attain a weight 
of from three to six pounda It is soft in consistence and very 
anxmic. The umbilical cord is also usually thick and oedematous, 
and sometimes friable. There may also be thickening of the 
chorion and amnion. 

As a rule, the foetus is born dead, either in consequence of 
interference with the placental circulation, or in consequence of 
the pathological condition whi(^ has caused the placental oedema. 
Cases, however, have been recorded in which the foetus was bom 

* ‘Ueber Aogiome det PlacenU,' /trrAiD/. Gyn., 1898, vol. Ivi., pp. 144-139. 

t Op. c«., p. 293. 
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alive. As antenatal diagnosis of the condition or of its cause is 
impossible, there is no treatment. 

Tuberculosis. —Tuberculosis of the placenta is a very rare 
condition, but cases have been recorded and definitely proxed 
(Schmorl*). As is to be expected they were met with in women 
suffering from pulmonary or acute miliary tuberculosis. The 
tubercular lesions present much the same characteristics as in 
other places. The nodules are found in the substance of the 
cotyledons more often than upon the surface, and are more 
abundant in the marginal than in the central parts (EdenI). It 
is interesting to note the condition of the foetus in cases of phi 
cental tuberculosis. Kuss, J who has investigated the subject very 
fully, considers that even in cases in which the infection reaches 
the placenta, the latter structure has power to prevent the further 
extension of the infection. This conclusion, however, cannot be , 
taken as law, inasmuch as cases of antenatal fu;tal tuberculosis 
have been recorded (Hauser, Lehmanng). There can be no doubt 
that the placenta oilers a considerable resistance to the passage ol 
bacteria, but inasmuch as other bacteria pass through it there 
seems to be no adequate reason why tubercular bacilli should not 
also do so. The only other route by which the infection can 
reach the ftrtus is as a ‘ water-borne’ infection— ie., through the 
litiuor ainnii, and this route though possible is not probable, 
as it means that bacteria have passed through the membranes. 

. Calcareous Degeneration. —It is by no means uncommon to 
find calcareous plates, scattered here and there on the maternal 
surface of the placenta. These plates can usually be seen, but 
sometimes are more readily discovered by passing the fingers 
over the surface, when they are felt as projecting sharp edges 
or spikes. In some cases, almost the entire face of the placenta 
has been found covered with a thin plate. These plates are due 
to a deposit of lime salts in the decidua serotina, and do not 
affect the fetal portion of the placenta. Like infarctions, they 
are probably a sign of ‘ senility' of the placenta. Their presence 
has no prejudicial effect upon the faitiis; indeed, according to one 
writer, the latter is larger th.m normal (R. Martin||). 

^ Placental Infarction. — Infarction of the placenta is a condition 
of relatively common occurrence. The infarctions vary consider¬ 
ably in size according to their cause, and in appearance according 
to their age. In an early stage, the infarction resembles a mass 
of dark clotted blood, and as the colouring matter of the blood 
disappears, the infarction becomes successively chocolate coloured, 

* ‘Die Tuberkuldse der menschlichen Placenta,'etc. Ziegler's Beitrage, 
xvi. 313. 

t Entyc. lUtdica., vol. ix., p. nj < 

j 'De I'Hirfditc Parasitaire de la Tuberculdse Humaine,' Paris, 18^. 

$ ' Zur Vererbung der Tuberkuldse.' Uiaische Archiv /. Klin. MtJ., 189S. 
Ixi. 221. 

I| Thise de Paris, i8g6. 
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liini yellowish, and lastly, of a grayish white colour. Williams, ■ 
whose work on this subject is well known, summarises his 
nuulusions as follows:— 

(1) Infarcts, measuring at least one centimetre in diameter, 
were found in 315 out of 500 consecutive placenta'. 

(2) Smaller infarcts, many just visible to the naked eye, were 
ciliserved in the great majority of placenta', while microscopical 
examination revealed early stages of infarct formation in every 
full-term placenta. 

(j) The primary cause of infarct formation in the gre.it majority 
of cases is to be found in an endarteritis of the vessels of the 
chorionic villi. 

(4) The primary result of the endarteritis is coagul.ition 
necrosis of the portions of the villi just beneath the syncytium, 

, with subsequent formation of canalized fibrin. As the process 
lii'comes more marked the syncytium also degenerates and 
becomes converted into canalized fibrin, and this is followed 
hy the coagulation of blood in the intervillous spaces, which 
results in the matting together of larger or smaller groups of 
villi by masses of fibrin. Later, the entire stroma of the vilh 
degenerates, so that the infarct consists entirely of a net work 
of fibrin. When infarction is carried to a marked degree, the 
pl.icenta is converted into a firm yellowish mass containing little 
hlood, 

(5) Moderate degrees of infarct formation possess no patho¬ 
logical significance and exert no influence upon the mother or 
fo'tus. They are to be regarded as a sign of senility of the 
placenta. 

(6) Marked infarct formation is not infrequently observed, and 
often results in the death or imperfect development of the fd'tus. 
It is usually associated with albuminuria on the part of the 
mother. 

We may briefly summarise the .'etiology of infarction in a few 
words. The primary cause of the infarction is to be found in 
'•ome fii'tal condition, while the deposit of fibrin is derived from 
tlie maternal blood. The occurrence of small infarctions is due 
to age changes in the placenta. The cause of large infarctions 
>'•, in the great majority of cases, to be found in maternal renal 
disease. Cardiac disease and syphilis may also give rise to their 
formation? 

The effect of a considerable degree of infarction upon the fmtus 
IS very obvious. In the great majority of cases the latter is below 
die normal size and in many cases is born dead. This is only 
what we would expect, inasmuch as a partial limitation of the 
functionally active area of the placenta is bound to result in a 
diminution in the supply of nutViment to the fa;tus, while a con¬ 
siderable lessening will probably interfere to such a degree as to 
prevent its further development. 

• Amtr.Jour. of ObsMries, 1900, vol. xli., pp. 775-801. 
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1 Placenta of Renal Disease. —The characteristic placenta of renal 
disease, or the albuminuric placenta, as it is sometimes termed, is, 
as a rule, easily recognisable. Its chief characteristic is the numi)cr 
of infarcts of different ages which are scattered through it. If 
the number of infarctions is considerable, the placenta appears 
atrophied and fibrous. The weight of tlie placenta is also below 
the normal. When the infarctions are of recent occurrence they 
partake more of the nature of thrombosis of the blood in the 
intervillous spaces. In such cases, the placenta appears to lx; 
studded over with numerous globular or oval areas containing 
dark red, or nearly black, coagulated blood. These areas project 
on the maternal surface of the placenta, and also lie more deeply 
in the placental structure. To such a placenta, the name 
' placenta truffe ’ has been given by Pinard. 

It is difficult to ascertain what proportion of cases of renal 
disease are associated with placental infarction. Many cases of 
renal disease e.scape notice altogether, and in many other cases 
the occurrence of albuminuria may have been coincident, or 
almost coincident, with the onset of labour, and therefore could 
not cause placental lesions. Martin-^ in a number of cases has 
found placental lesions in 47 per cent, of patients who suffered 
from albuminuria during pregnancy. It is also difficult to ascer¬ 
tain the particular form of renal disease which is most usually 
associated with placental infarction, but it is obvious that all 
forms are not equally prone to give rise to it. The kidney of 
pregnancy does not tend to do so, and a large amount of albumin 
m the urine is not necessarily associated with a marked degree 
of infarction (Ribemont-Dessaignesf). It is probable that the 
most typical cases of albuminuric placenta occur in chronic inter¬ 
stitial renal disease, and that the longer-standing the case is, the 
more marked the placental lesions will be. 

ANOMALIES OF THE UMBILICAL CORD 

/ AnomalleB of Length.—The average length of the cord at full 
term is about 22 inches, but considerable variations are not infre¬ 
quently met with. Neugebauer met with a case in which the 
length of the cord was 67} inches, while, on the other hand, 
ca^s have been recorded in whioh the cord was apparently non¬ 
existent, so close was the connection between the foetus and the 
placentg. The latter condition is usually associated with umbilical 
hernia. In practice, every cord must be considered too short 
which is not equal to the greatest distance during labour between 
the umbilicus of the foetus and the insertion of uie cord into the 
placenta. If it is not of this length, tension of the cord will occur, 
and the expulsion of the foetus may be delayed, rupture of the 
cord may occur, or the placenta may be forcibly deUched. 

'** Thtw de Paris, (896. f ■ Pr^s d'Obstitriqae,' p. 739, 
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The excessive length of the cord sometimes results in its coiling 
round the neck or b^y of the fwtus, or in the formation of knots. 
Tlie coiling of the cord round the neck is a very common occur- 
icuce even in cases in which the cord cannot be considered to l>e 
unduly long, and even in some cases in which it is lielow the 
a\crage length. Churchill met with fifty-two cases of coiling in 
!</) deliveries. In none of these did the cord measure less than 
eighteen inches; when the cord was twice round the neck it was 
at least twenty-four inches, and when three times round at least 
illirty-six inches in length. A case, however, was recorded by 
another writer, in which a cord measuring thirty-four inches was 
six times round the neck.* Coiling of the cord round the fu-tus is 
of no importance so long us the loops do not become unduly tight, 
ui fact, in the case of long cords, it may be regarded as a provision 


•at 



l-'iG. 274.— Coiling of hie Umbilical Conn. 
k, A false knot on the cord. 


Note the manner in which the cord is twisted several times round the limbs. 

(From a specimen.) 

of Nature to prevent their presentation and prolapse. If, how¬ 
ever, the coils become tightened round the foetus, the death or 
deformity of the latter may result from obstruction of the circula¬ 
tion in the cord or compression of the foetal limbs by the coils; 
and, in consequence of the shortening of the uncoiled portion of 
the cord, difficulties may arise during labour as in the case of a 
cord which was primarily too short. 

The formation of knots is a much rarer occurrence. According 
to Winckelf two conditions are necessary for their formation:— 
--V cord which in length exceeds twice the distance from the 
umbilicus to the vertex ; and a small feetus or a large quantity of 
liquor amnii, in order to ensure*the mobility of the former. 

It is probable that in many cases the knot remains open until 
labour commences, when the tension imparted to the cord by the 

’ StKt Zeilsckri/I, vol. xtii., p. a. t Of. tit , p. 352. 
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descent of the fcetus closes it. When the knot has been tightened 
during pregnancy distortion of the cord will persist even after it 
has been untied, owing to the effect of the continued pressure on 
the Wliartonian jelly, while if it has only formed during delivery 
it can be easily shaken out. It is of course possible that the knot 
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I'lo. 275. —I'alsk Knots on the Corp. _ ■■ 

A, Large varix of umbilical vein ; B, spiral twisting of an umbilical 
artery. (Bumm.) 

may become so tightly drawn as to offer a partial or complete 
obstruction to the funic circulation. This, however, very rarely 
occurs. False knots, due to twisting or dilation of the vessels, or 
accumulations of Whartonian jelly, are of fairly common occur¬ 
rence (v. Fig. 375). They are readily dis tingui s hed from true 
knots. 
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lixcessive torsion of the cord may also be found in some cases. 
li IS probably due to the same predisposing factors which favour 
the occurrence of knots, i.e., a long cord, and an abnormal degree 
of fietal mobility. To show the extent to which torsion may be 
c;irried, we may mention a case recorded by Schauta, in which 
there were 380 twists. The danger of torsion is that it may 
produce kinking and obliteration of the’vessels. 

; Anomalies of Development.—The various anomalies of develop¬ 
ment of the cord are not of any great practical importance, and 
lire never recognised until tlie birth of the fcetus. They do not 
tend to interfere with labour, though possibly in some cases they 



Kig. 276.— Velamentol's Insertion ok the Cord, 


may increase the risk of laceration of the funic vessels during 
lalx)ur, and so affect the foetal prognosis. The various anomalies 
which aremiet with are briefly as follows (Hyrtl*):— 

(1) The vessels may divide at a distance of from two to four 
inches from the placenta or from the umbilicus of the foetus. 

(2) One vein and one artery are found instead of the normal 
arrangement of one vein and two arteries. Two veins and one 
artery have alSQ been found, and three arteries and one vein. 

(3) The funis runs as a double cord from the umbilicus to the 
placenta, the vein in one division, the two arteries in another. 

(4) In twins a rare occurrence is fusion of the cords into a 

* ' Die Blutgefasse der m^nschl. Nachgeburt,' Wien. 1870. 
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single cord some little distance from the placenta,' and then 
separation as the umbilicus of the fcetus is approached. In a 
recorded case, there was one artery and one vein in each single 
cord, while in the common cord there was also only one artery 
and one vein, each of which bifurcated with the cord. 

^ Abnormal Insertion of the Oord.— In some cases the cord, 
instead of being inserted into the placenta, is inserted inlj the 
membranes, and splitting up at the point of insertion into its 
usual branches, these run along in the membranes for some little 
distance before they reach the placenta. To this condition, the 
term velamentous insertion of the cord is applied {v. Fig. 276), 
Winckel found this anomaly 90 times in 11,000 births, or 0^82 
per cent. A curious fact, which he mentions, is association of 
this condition with abnormal presentation of the foetus. Shoulder 
presentation was ten times and pelvic presentation four times, as, 
frequent as in other cases. Velamentous insertion of the cord 
may prove of danger to the life of the fetus, especially when the 
portion of membranes traversed by the cord forms the presenting 
bag of membranes, as during the rupture of the latter the vessels 
of the cord may be torn across. 

It is possible that in some cases the existence of a velamentous 
condition may be recognised before the rupture of the membranes 
by feeling a pulsating artery traversing the presenting membranes. 
If this was done, the best course to pursue would be to puncture 
the membranes with a stylette in such a manner as to avoid the 
vessel, and then to deliver the hrlus with the forceps as soon as 
the os was sufficiently dilated to allow this to be done. 

A marginal insertion of the cord is another anomaly which is 
sometimes met with. This condition is also spoken of as a 
battledore placenta, and is of little or no practical importance. 



CHAPTER III 
) 

FATHOLOaiOAL CONDITIONS OF THE UTERUS, THE 
VAGINA, AND ADNEXA 

•Displacements of the Uterus; Backward Displacements; Consequences, 
Restitution, Abortion, Incarceration, Development of the Anterior Uterine 
Wall—Forward Displacements; Pathological Anteflexion; Pathological 
Anteversion—Downward Displacements; Prolapse and Procidentia of 
the Uterus; ProlapseoftheVarinal Walls; Hypertrophy of the Cervix- 
Hernia of the Pregnant Uterus^Malformations of the Uterus and Vagina 
i«-Inflammation of, the Vagina and Cervix-*Tumoursof the Uterus and 
Ovaries. 

The various pathological conditiorfs, which are met with in the 
uterus, vagina, and adnexa as causes of complications during 
pregnancy, will be considered under four heads 

I. Displacements. 

II, Hernia. 

HI. Congenital malformations. 

IV. In6ammation. 

V. Tumours. 


. DISPLACEMENTS OF THE UTERUS 

The various displacements of the uterus affect the course of 
pregnancy according as they interfere with the mobility of that 
organ or cause congestion of it, and displacements which do not 
affect the uterus in either of these ways will not be found as 
pathological factors during pregnancy. The various displace¬ 
ments may be divided into three groupsBackward displace¬ 
ments; forward displacements; and downward displacements. 

Backward Displacements.—So far as the effect upon preg¬ 
nancy is concerned, the backward displacements of the uterus 
may be considered tceether, as that effect differs little whether 
they are versions, or flexions, ov both combined. Backward dis¬ 
placements are the most common form of displacement met with 
in pregnancy, and inasmuch as they directly interfere with the 
blood-sup{dy of the uterus and so tend to cause congestion, and 

5*9 34 
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under certain conditions interfere with uterine mobility, their 
effects upon the course of pregnancy are considerable. 

If pregnancy occurs in a retro-deviated uterus, or if a pregnant 
uterus becomes displaced backwards, one or other of the following 
terminations may result:—Restitution; abortion ; incarceration; 
or anterior development of the uterine wall. 

' Bastltntion.—This is, fortunately, perhaps the most common 
termination which occurs in backward displacement. As tlic 
uterus increases in size, it rises gradually upwards out of 
Douglas’s pouch, until, if nothing prevents it—such as an over¬ 
hanging promontory or pelvic adhesions, the fundus leaves t)ie 
pelvis and comes to lie in the position proper to the period of 
pregnancy. Pregnancy then in all probability proceeds normally. 
In many such cases, restitution occurs before any symptoms 
draw the patient’s attention to her condition, and consequently, 
the displacement is unnoticed. In other cases, the patient may 
be led to seek medical advice owing to the occurrence of slight 
haemorrhages or of pain. If under such circumstances backward 
displacement is found, it must in all cases be corrected. As a rule, 
there is no difficulty in doing this by the bi-manual method. 
If this method cannot be carried out without an anaesthetic, 
one must be administered. Reposition should be performed at 
the earliest possible moment, as, the larger the uterus is, the 
greater is the 4ifficulty of replacing it, and the more likely i.s 
abortion to occur. As soon as the uterus has been replaced, a 
properly fitting Smith-Hodge pessary must be inserted, and the 
uterus maintained in position by this means until it has become 
too large to return to its former mal-position, i.e., until the end of 
the fourth month. If there is much congestion of the uterus, a.*; 
shown by the recurrence of slight discharges of blood, small doses 
of ergot and strychnine may be administered with advantage, as 
will be presently mentioned when discussing the treatment of 
threatened abortion. 

<> Abortion.—Abortion is the most common termination of those 
cases in which restitution does not occur. The position of the 
uterus tends to obstruct the venous return, and so causes 
congestion, and congestion is the important predisposing cause 
of endometritis, which, in turn, is one of the commonest causes 
of abortion. In addition to favouring congestion, backward dis¬ 
placement of the uterus appears to have some prejudicial effect 
upon the tone of the uterine muscle. This is easily noticeable 
during the reposition of a retro-deviated uterus, especially when 
the latter is pregnant. Prior to reposition, the uterus is flaccid 
and its outline can be made out with difficulty; but, as soon as it 
is replaced, it becomes firmer in consistency and is readily pal¬ 
pable, and this condition is not a* mere temporary one due to the 
occurrence of an intermittent contraction, but is in great part 
permanent, as can be determined by a subsequent bi-manual 
examination. It is, we think, obvious that the former flaccid 
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condition must be associated with an excess of blood in the 
uterine sinuses, as the size of the latter is probably to a great 
extent dependent upon the tone of the muscle fibre, and this 
excess will in turn tend to cause still further congestion of the 
uterus and to favour the occurrence of haemorrhages into the 
decidua serotina. 

Incarceration.—If neither of the foregoing terminations occurs, 
and if lx)th the pregnancy and the retro-deviation persist, the 
uterus continues to develop in the pelvis until it fills all the avail¬ 
able space. As soon as this occurs, the pressure which is pro¬ 
duced upon the neighbouring parts and upon the uterus by tlie 
bnny pelvis leads to such extensive alterations in the nutrition of 
these parts, that, unless the pressure is speedily removed by the 
reposition or the emptying of the uterus, the death of the patient 
Results. To this condition, the term incarceration of the retro- 
deviated pregnant uterus is applied. It is the most important 
termination which can occur in these cases, and consequently 
must be fully discussed. 

Frequency, —Incarceration of the uterus is a rare condition, but 
it is not possible tojgive any definite figures to show the propor¬ 
tion of cases in which it occurs. As retro-deviations of the uterus 
are more frequent amongst multiparae than primiparm, incarcera¬ 
tion will naturally also be more common. 

.-F.iiology .—We are not here discussing the. causes of retro¬ 
deviation, as such matters more properly concern gynaecology 
than obstetrics; we are only concerned with the cause of incar¬ 
ceration. Given a backward displacement of the uterus, it is 
obvious that the occurrence of incarceration will lie favoured by 
the following conditions :— 

(1) An Overhanging Promontory, as in a Flat Pelvis.—The im¬ 
portance of this condition as a cause of incarceration is clearly 
shown by the relatively large proportion of cases in which flat 
pelvis, or other pelvic deformity in which the promontory projects 
over the pelvic cavity, is associated with incarceration. The 
difficulties in the way of restitution are then so greatly increased 
tliat in all probability it never occurs spontaneously, and, unless 
abortion occurs or medical treatment is obtained, incarceration 
results. 

(2) Increased Intra-abdominal Pressure.—If the uterus is so 
displaced that it lies on the floor of Douglas's pouch, the entire 
intra-abdominal pressure is acting upon its upper surface, and 
preventing it from returning to its proper positioa If the intra- 
abdominaJ pressure is normal, the growing uterus is usually able 
to make its way out of the pelvis against it; but, if it is unduly 
increased, the uterus may be unable to do so. Consequently, 
all such conditions as extreme fl&tulence, abdominal tumours, and 
habitual overdistension of the bladder favour the occurrence of 
incarceration. 

(3) Peritoneal Adhesions.—If the fundus is firmly adherent to 
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the peritoneum of Douglas’s pouch, it cannot rise. In such cases, 
abortion is the most usual termination of the case, and, if this 
does not occur, incarceration results, save in the smsdl proportion 
of cases in which the termination to which we shall next refer— 
i.e., anterior development—results. Similarly, if the pelvic cavity 
is roofed over by adherent intestines, it may be impossible for 
the displaced uterus to rise. Such a cause of incarceration is, 
however, perhaps more hypothetical than actual. 

Symptoms .—The symptoms of an incarcerated retro-deviated 
uterus will be readily understood, if the anatomical changes 
which result from the condition are noted (w. Fig. 277). Instead 
of the growing uterus rising out of the pelvis and pressing dess each 
day on the pelvic contents, as is normally the case, the pelvic cavity 
is occupied by a gradually enlarging tumour, which presses in all 
directions. The resultant symptoms are due to pressure upon, 
the pelvic contents, and become progressively more severe each 
day. The subjective symptoms are pain, referred to the lower 
part of the back, and running down the thighs, from pressure 
upon the pelvic nerves; constipation, with sometimes rectal 
tenesmus, from pressure upon the rectum ; difficulty in micturi¬ 
tion from pressure upon the urethra; and, finally, complete 
retention of urine, passing in turn to incontinence, the result of 
overdistension of the bladder '(ischuria paradoxa). The objective 
symptoms are also the result of the growing tumour in the pelvis. 
On making a vaginal examination, the vagina is found to be 
displaced forwards by the pressure of an elastic tumour, which 
fills Douglas's pouch and presses the pelvic floor downwards. 
The vagina is longer than usual, and considerable difficulty is 
found in reaching the cervix, which, in addition to being displaced 
upwards, is also pushed forwards above the symphysis. If a 
finger is passed into the rectum, the latter is found to be 
flattened out against the posterior pelvic wall. If the bladder 
is overdistended, a tumour will be found on palpation of the 
abdomen, corresponding as a rule in size and position to a five to 
seven months’ pregnant uterus. It is, however, more elastic than 
a uterus would be, and no fcetal parts can be felt nor fcetal heart 
heard. This tumour is formed by the distended bladder, and 
varies in size according to the time retention has lasted. The 
{losition of the urethral orifice will be found to be displaced up¬ 
wards, so that it is with difficulty that a catheter can "be passed 
into it. This is in part due to the dragging' upwards of the 
anterior vaginal wall owing to the displacement of the cervix and 
the consequent traction upon the cervico-vaginal junction, and in 
part to the distension of the bladder dragging the urethra itself 
upwards. It is impossible to make a bi-manual examination until 
the_ bladder is emptied. When this has been done, the upper 
limits of the pelvic tumour can be mapped out, and its con¬ 
tinuity with the cervix and identity with the uterus established. 

As a consequence of the overdistension of the bladder and the 
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inntrpil retention of urine, so great a degree of interference 
ul tL nutrition of the bladder-wall may result that portions of 
Ihe mucoSrmembrane may be shed in flakes, and m some cases 
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Fig. ,77.-Invrceration of a Retro-flexeo Pregnant Uterus. 

■t, Bladder ; B. neck of bladder ; C. urethra: D, cennx. (Wyder-Schwyxer.) 

even the entire mucous "lembrsme be thrown off. Sub^^ 
bacteria may pass from the intestines into the bladder, ana 
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decomposition of the urine and of the shed mucous membrane 
result, conditions which may in turn lead to a general septic 
peritonitis, or rupture or sloughing through of the bladder-wall 
may occur. If rupture occurs, the laceration is said to be usually 
found on the posterior wall and near the fundus (Winckel *). In 
cases of rupture of the anterior wall, extravasation of urine into 
the tissues of the abdominal wall and surrounding parts may take 
place, if the seat of the rupture is below the line of peritoneal 
reflexion. In consecjuence of the increase of tension in the 
bladder, dilatation of the ureters and of the pelvis of the kidneys 
usually results, and septic changes in the bladder may extend to 
the ureters and kidneys, leading to the occurrence of pyelo 
nephrosis, and finally, perhaps—if the patient lives long enough 
—to uraemic poisoning from suppression of urine. 

The wall of the uterus may in exceptional cases become, 
gangrenous in one or more places, owing to the pressure to 
which it is subjected, with the result that an opening may 
form between the uterus and the rectum, or through the posterior 
vaginal wall. 

Diagnosis .—As a rule, the diagnosis of incarceration of the 
uterus is not difficult, if the possibility of its occurrence is present 
in the mind of the examiner. On the other hand, errors have 
frequently been made because the possibility of its occurrence 
has been overlooked. The two errors which are most usually 
made are, hrst,''mistaking the distended bladder for a pregnant 
uterus, and,^ secondly, mistaking the retro-deviated uterus for a 
tumour in Douglas’s pouch. The former error should never be 
made, as it can always be avoided if the case is approached with 
an open mind, and if the history of the patient has been obtained 
with due care. It is a cardinal rule in all cases of abdominal 
enlargement to ascertain that the bladder is empty, and in cases 
of doubt to pass a catheter. If this rule is followed, either the 
bladder will be emptied and the tumour will disappear, or the 
impossibility of passing a catheter will immediately suggest the 
nature of the case. " The second error is more difficult to avoid; 
indeed, in some cases it will be impossible to say what is the 
exact nature of the pelvic tumour save by carefully examining 
the patient under an anaesthetic. There are three conditions 
which may be readily confounded with incarceration of the 
pregnant uterus. • ‘ These are a myomatous uterus’ or !in ovarian 
cyst impacted in the pelvis,'^ or a retro-uterine hsematocele. a In 
a myomatous uterus, the history shows that instead of a period 
of amenorrhoea, the patient complains of menorrhagia, and that 
the other subjective and objective symptoms of pregnancy are 
absent The uterus is firmer than a pregnant uterus would be, 
and is usually somewhat irreguUtr in outline. ^ In the case of an 
ovarian cyst, the uterus can be found anteposed to the tumour 


* Op. cit., p. 237. 
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in Douglas’s pouch. The history of the case is also opposed to 
the idea of pregnancy, and the subjective and objective symptoms 
are wanting. A retro-uterine hxmatocele is the most likely to be 
a source of error, inasmuch as it is usually the result of pregnancy, 
and as in consistency it sometimes resembles a pregnant uterus. 
The most important points of difference are the absence of any 
displacement of the orifice of the urethra—as a hacmatocele in 
Douglas’s pouch will not cause any upward traction on the 
anterior vaginal wall, and the fact that the uterus can be found 
on careful bi-manual examination anteposed to the pelvic tumour. 
1'urther, retention of urine rarely occurs in the case of a hanna- 
tocele, and a history of the sudden onset of pain, followed by 
collapse—the history of the rupture of an extra-uterine 
pregnancy—is usually forthcoming. A correct diagnosis in these 
, cases is of the greatest importance, as the dangers which result 
from a mistake are very great. An incarcerated uterus must be 
replaced, if possible, but the ‘ reposition ’ of a haematocele, which, 
perhaps, was undergoing decomposition, might be attended by 
fatal consequences, as will be readily understood. The impor¬ 
tance of the upward displacement of the orifice of the urethra as 
a distinguishing sign which is alone found in the case of an in¬ 
carcerated gravid uterus was pointed out by Roper during a 
discussion at the London Obstetrical Society in 1874. Its 
occurrence is due to the attachments of the pelvic tumour to the 
vagina at the cervico-vaginal junction, and, though eminently 
characteristic of an incarcerated pregnant uterus, it may also 
occur in cases of uterine enlargement from other causes, .such as 
myomata. 

Treatment ,—The treatment of incarceration may be summarised 
in a few words. The bladder must be emptied, and the uterus 
replaced, if possible without interfering with the course of 
pregnancy. If this is impossible, the uterus must be first 
emptied, and then replaced. 

The difficulties in the way of carrying out the first step of this 
procedure—the emptying of the bladder—have been already 
referred to, as well as the manccuvies by which they may be 
overcome. If all attempts at the passage of a catheter fail, the 
bladder must be punctured supra-pubically, and thus emptied. 

As soon as the bladder is emptied, the reposition of the uterus 
is attempted. At first, we endeavour to do this in the ordinary 
manner—by upward pressure upon the fundus in the axis 
of the pelvis, with two fingers in the vagina, and the patient in 
the dorsal position. If this fails, as will probably be the case, 
one or two fingers are introduced into the rectum and pressure 
made upon tha fundus. In the ordinary run of cases, reposition 
will be thus accomplished, especially if the patient is first placed 
under an anaesthetic. The importance of pushing the fundus to 
one or other side of the promontory so as to get clear of this 
projection, and thus gain more room, was first pointed out by 
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Skinner,* and is insisted upon by Barnes, f It is a very essential 
line of procedure in cases of flattened pelvis, but in the case of 
a normal pelvis, we doubt that much advantage is gained by 
adopting such a course, while, if the uterus fills the pelvis, it is 
impossible. If our efforts at reposition are still unsuccessful, a 
further attempt ma^ be made with the patient in the knee-chest 
position. This position undoubtedly favours reposition, but the 
difficulty of maintaining a patient in it and at the same time ad¬ 
ministering an anaesthetic are very considerable, unless we have 
special apparatus at hand or numerous assistants, and if a choice 
has to be made between the knee-chest position and anaesthesia, 
we prefer the latter. 

Cases have been recorded in which reposition has been ob¬ 
tained by the use of a colpeurynterl (Playfair), and by the inser¬ 
tion of a watch-spring pessary (Japp Sinclair). Moreover, cases, 
have been recorded in which reposition occurred spontaneously 
after manual efforts had failed. We confess, however, that we 
are very sceptical as to success attending such measures in cases 
where previous manual attempts had been regularly and properly 
carried out under anaesthesia, and had failed. The failure of 
attempts at reposition made with the patient ib the side position 
and without the administration of an anaesthetic do not, however, 
prove that the displacement is irreducible, and we fancy that it is 
in such cases that hydrostatic dilators and such like procedures 
have succeeded. It is possible that the use of Walcher’s position 
might be of value, on account of the increase in the width of the 
conjugate diameter which it causes. 

If the uterus cannot be replaced, it must be emptied. The 
best method of doing so consists in inducing abortion, but here 
again difficulties are met with. The readiest means of inducing 
abortion consists in puncturing the membranes with a sound or 
stylette introduced through the cervical canal. But, on account 
of the upward displacement of the cervix, it is almost impossible 
to get the sound into the cervical canal, or if we succeed in doing 
this, to then pass it onwards into the uterus, on account of the 
downward bend of the axis of the uterine cavity. An ingenious 
method of passing a stylette has been suggested and successfully 
practised. It consists in cutting the ends off a metal male 
catheter, in such a manner as to leave a straight portion of 
sufficient length to reach from the vulva to the cervical orifice, 
and ^enough of the curved portion to reach from the external to 
the internal os. The angle of the curve may be slightly accen¬ 
tuate by bending until it is adjusted to the angle which the 
cervical canal makes with the vagina. The catheter is then 

c 

* Brit. Mid.Jo»r*„ i860. t 

t ‘ Obstetric Operations,' third edition, p. 276. 

_ j A pear-sbapM robber bag which is introduced into the vagina and filled 
with water. It exercises a gentle and continuous pressure upon the surround- 
Ing parts. 
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slipped up into the vagina and guided with the finger up to the 
3rvical orifice, into which the curved end is slipped. A stylette 
lade of soft metal is then pushed along the catheter by which it 
) guided into the internal os. It is then cautiously passed through 
ie latter, and the membranes punctured. If we fail to puncture 
lie membranes even by this means, a fine trochar and canula 
lust be passed through the posterior vaginal wall into the uterus 
nd the liquor amnii drawn off. If proper aseptic precautions 
.re taken there is no danger in such a procedure, and it will effect 
uch a reduction in the size of the uterus that reposition may be 
lossible. Then if contractions do not occur and expel the ovum, 
he cervix must be dilated and the latter removed. 

As soon as the uterus has been replaced, a Smith-Hodge pessary 
if a suitable size is inserted in order to maintain it in position. If 
pregnancy continues, the pessary should be left in until the end 
jf the fourth month, when it may be removed, as the uterus will 
then be too large to again become displaced. 

Prognosis .—The prognosis of these cases is good if the con¬ 
dition is recognised before any pressure necrosis of the uterus 
or surrounding parts, or any sloughing of the bladder wall has 
occurred, and if reposition is possible. Once either of these 
complications have occurred the prognosis becomes serious, in 
accordance with the extent to which the necrosis or sloughing 
have gone. If an incarcerated uterus remains untreated and 
abortion does not occur, the most favourable termination that can 
he hoped for is the escape of the contents of the uterus through 
an opening, the result of sloughing, between the uterus and the 
vagina or rectum. 

Anterior Development.—The rarest of all the terminations of 
backward displacement of the pregnant uterus is that known as 
anterior development of the uterine wall. In this condition, the 
posterior wall of the uterus, which is in contact with the floor of 
Douglas’s pouch, is kept in that position either by adhesions or by 
an overhanging promontory, while, at the same time, sufficient 
development of the anterior uterine wall takes place to allow 
room for the growing foetus. The result of this is that at the end 
of pregnancy the cervix is situated higher than normal, and is 
pushed forwards above the symphysis. The main part of the 
uterus is found in its normal position, but behind the vagina and 
below thei* cervix is found a uterine pouch which fills Douglas’s 
pouch. To this condition, the terms sacculation of the uterus and 
partial retroversion have also been applied. It is analogous to 
a somewhat similar condition to which we shall presently refer, 
in which a uterine pouch is found anterior to the cervix. 

Sym^foms.—ki the early months, the symptoms are akin to 
those of incarceration, but, hs anterior development of the 
uterine wall takes place, they pass off and no further symptoms 
occur until labour commences. Then, on examining the patient, 
the presence of the pelvic pouch containing the lower pole of 
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the foetus is discovered, as well as the high situation of the 
uterine orifice. The effects of the condition upon the mechanism 
of labour depend upon the size of the pelvic pouch. If the 
latter is large and allows the lower pole of the foetus to 
descend into it, it is obvious that delivery will be most 
difficult, as the presenting foetal pole will be unable to enter 
the uterine orifice, and consequently there will be no presentinj,' 
part to dilate the uterine orifice. Further, all manipulation with 
the object of delivering,the foetus will be most difficult, on account 
of the compression of the vagina between the symphysis and 
whatever part of the foetus is found in the pelvic pouch. 

Diagnosis .—The diagnosis of the condition is readily made. 
Possibly, confusion may arise between it and an ovarian cyst 
which has descended into the pelvis below the presenting part. 
It will, however, be easy to determine that, in the latter case, the, 
fluid in the pelvic tumour is not continuous with the fluid in the 
uterus, and also that the pelvic tumour does not contain a foetal 
part. 

Treatment. — The treatment of these cases more correctly 
belongs to the pathology of labour, but, inasmuch as such a 
course would necessitate separating them 'from incarceration 
of the uterus, we prefer to discuss them here. Barnes suc¬ 
ceeded in pushing up the pelvic pouch and bringing down thi; 
cervix, and then delivering the foetus by the forceps, or by 
turning it into a breech presentation, drawing down a leg, and 
applying traction to the latter—the necessary dilatation of the 
cervix in either case having been first obtained by the use of 
hydrostatic dilators. If such a course is possible it is the most 
suitable one to adopt. If, however, the pelvic pouch cannot be 
replaced, nor sufficient dilatation of the cervix obtained to enable 
version and extraction to be performed, the only alternative is 
Cxsarean section. If this operation is necessary, it may be 
carried out either by the abdominal route, or by the vaginal 
route as recommended by Diihrssen. The latter route seems 
to offer certain advantages in these cases, on account of the close 
approximation of the uterine and posterior vaginal walls. 

• Forward Displacements. —The normal position of the non¬ 
pregnant uterus is one of complete anteversion and slight ante¬ 
flexion. In consequence, it lies almost horizontally in ‘the pelvis 
when the bladder is empty, its anterior or lower surface in contact 
with the latter organ, and the tip of the cervix on a level with the 
lines joining the ischiatic spines. As pregnancy advances, the 
fundus rises upwards, and by the fourth month the previous ante- 
version has almost or entirely disappeared. Latery a slight degree 
of anteversion reappears owing ‘to the falling forward of the 
uterus against the abdominal walls. The exact degree depends 
upon the laxity and strength of the abdominal walls. 

Two forms of forward displacement may occur during preg- 
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nancy :—A pathological degree of anteflexion and a pathological 
degree of anteversion. 

Pathological Anteflexion.—The normal anteflexion of the uterus 
is due to the fact that the weight of the uterine body causes the latter 
to fall downwards until it meets with the support of the bladder. As 
soon as any upward force, such as the pressure of the distending 
Idadder, begins to make itself felt, the body is pushed up and the 
anteflexion disappears. In pathological anteflexion, the body of 
the uterus makes a sharper angle with th^ cervix than is normal, 
and at the same time, owing to the rigidity of the uterine tissue 
or to other causes, such as the fixation of the body by adhesions, 
upward movement of the body as the bladder fills does not 
occur. 

.Etiology. —This condition may result from three causes:— 

, (i) Congenital Mal-development of the Uterus.— In such cases, 

either pregnancy does not occur at all owing to an accompanying 
undeveloped condition of the ovaries, or if it does the displace¬ 
ment of the uterus disappears as the latter organ enlarges. Con¬ 
sequently, the obstetrical importance of such cases is nil. 

(2) The Result of Inflammation.- -Pelvic peritonitis resulting 
in the formation of adhesions between the isthmus of the uterus 
and the sacrum, and resulting in the dragging backwards of the 
isthmus while leaving the fundus free, is a common cause of 
pathological anteflexion in the non-pregnant state. As, however, 
tlie fundus is free, such cases do not possess any great obstetrical 
interest. More rarely, pelvic peritonitis may result in the forma¬ 
tion of adhesions between the fundus and the peritoneum covering 
the bladder. In such cases, the fundus is not free to rise during 
pregnancy, and, consequently, complications may‘occur. 

(3) The Result of Operative Interference.—In the operation 
known as vaginal fixation of the uterus for the cure of backward 
displacements, it was at one time customary to suture the fundus 
of the uterus to the anterior vaginal wall. Such a procedure 
resulted in the production of an extreme degree of fixed ante¬ 
flexion, and interfered with the rising of the uterus during 
pregnancy, with the result that serious complications resulted 
during pregnancy and labour. It is, moreover, an unnecessary 
operation, as the same results can be obtained by suturing, not 
the fundus, but a point a little above the isthmus to the vaginal 
wall, and in this way bringing the uterus into a more correct 
position. 

Symptoms. —When the fundus of the uterus is fixed in a 
position of anteflexion, its development during pregnancy is 
interfered with. In consequence, in some cases, abortion 
results, whiles in other cases, a posterior development of the 
txxly takes place analogous to the anterior development, which 
has. been- described as occurring when the fundus is fixed in 
blouglas’s pouch, while a pouch or anterior sacculation persists 
between the cervix and the symphysis. As the posterior wall 
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develops to accommodate the growing foetus, the cervix becomes 
drawn upwards and backwards, until finally it lies high up in the 
hollow of the sacrum, where it is difHcult or impossible to reach 
it with the fingers. 

This condition produces few symptoms during pregnancy. 
There may possibly be some interference with the distension of 
the bladder, with resultant frequent micturition. When, how¬ 
ever, the patient comes into labour, difficulties may result similar 
to those which have been described when discussing the analo¬ 
gous condition of posterior sacculation. The presenting pole 
of the foetus descends into the anterior pouch, and, consequently, 
both the dilatation of the os and the passage of the foetus out of 
the uterus are interfered with. If such a case is examined 
vaginally, the presenting part covered by uterine wall is found in 
the pelvis, and pushes the vagina downwards and backwards. , 
It may be possible to pass the finger above it and so to reach the 
cervix, but, on the other hand, if the presenting part has descended 
deeply and fills the pelvis, such a course may be impossible. 

Diagnosis .—The only condition for which anterior sacculation 
of the uterus can be mistaken is the rather problematical one 
of complete acquired occlusion of the uterine' orifice, as in both 
conditions the cervix fails to dilate. Here, however, the resem¬ 
blance ceases, as in acquired occlusion of the orifice some trace 
of cervix can be found in its normal position, while in anterior 
sacculation of the uterus the cervix is drawn upwards and 
backwards. 

Treatment .—In some cases, where the presenting part is not 
fixed, it may be possible to push up the anterior pouch, as has 
been done in the case of a posterior pouch, and to draw down 
the cervix. If this can be done, the pouch can be then main¬ 
tained in position by a firm vaginal tampon, until such time as 
the cervical canal is sufficiently dilated to permit of the passage 
of the presenting part. If it cannot be done, an attempt must be 
made to dilate the cervix with hydrostatic dilators, and, as soon 
as a sufficient degree of dilatation has been obtained, podalic 
version should be performed and a leg drawn down. If the 
anterior pouch is of small size, and the uterine orifice already 
partially dilated, it may be possible to draw down the cervix 
below the presenting part by hooking one or two fingers into the 
orifice. Each contraction of the uterus then drives the pi'esenting 
part more deeply into the orifice, and, finally, the cervix will retract 
upwuds over the presenting part. If, on the other hand, the 
anterior pouch is so deep, and the displacement of the cervix so 
marked that it is impossible to reach the latter, a choice must be 
made between abdominal or vaginal Ctesarean section. As a 
rule, perhaps, the latter operation will be more easily performed. 
These cases are, however, of such extreme rarity, that it is 
difficult to lay down a definite rule for treating them. 

Prognosis .—If the condition is not relieved, and labour is allowed 
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rnntinue. it is possible that, in some c^es, the retraction of 
the uterus may result in drawing up the cervix over the Presenting 
mrt and so causing the anterior pouch to disappear. On the 
P hanrt if this^ does not happen, the uterus will almost 
SSinfy rapture, and the foetus be expelled through a rent in the 

U „o"Sn 'S.Wh mother and to.ua should 



tlie uterine tissue is so increased that ‘he normal d^ree of 

nexion cannot occur. In Pregnancy, pathological an^ver^ 

can scarcely be considered to occu/ before the “tefus has 

out of the pelvis, and then it consists in an excessive forward 

inclination of the axis of the utenne body, ,so 

becomes horizontal, or even lies higher posteriorly annlied' 

To this condition, the term ‘ pendulous abdomen is ^ 1 “ applied. 

.Efwfogy.—Pathological anteversion of pregnant uterus, 

pendulous abdpmen, is the result of the abdommal walls fmh g 
to withstand the force with which the uterus P^®® 
them. This condition may therefore result, either "O” Jf® 
increased force with which the uteras pr^s yainst the 
or from the diminished strength of the walls. The uterus presses 
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with increased force against the abdominal wall in cases of 
contracted pelvis, owing to the fact that it is pushed upwards out 
of the pelvis by the narrow brim, and that in consequence it 
tends to fall forwards against the abdominal wall; in cases of 
multiple pregnancy and tumours, owing to the increased size of 
the uterus; and in marked lordosis, owing to the forward dis¬ 
placement of the uterus. The normal tone or resistance of tlio 
abdominal walls is diminished as a result of previous overdis 
tension, as in the case of previous multiple pregnancies, hydrain- 
nios, or multi; arity ; of the yielding of the cicatrix of an abdominal 
incision ; and sometimes as the result of muscular wasting or 
insufficient development, the result of mal nutrition, or long- 
continued illness. 

Symptoms .—If the uterus is fixed in a position of anteversion, 
it may give rise to slight irritability of the bladder during the first, 
three months. Later, as the more important anteversion of 
pregnancy orcurs, the patient finds it difficult to walk owing to 
the alteration in the position of her centre of gravity. At the 
same time, the stretching of the skin gives rise to pain, excoria¬ 
tions occur as the result of the rubbing together and moisture 
of the skin, oedema of the abdominal walls results from the 
dependent position, and constipation and difficulty of defsecation 
from the lessened intra-abdominal pressure. The appearance of 
the patient is characteristic, especially when she stands upright. 
If the recti muscles are widely separated, the uterus may project 
through them, causing a more or less conical tumour. To this 
condition, the term ‘ eventration ’ is applied. 

The effects of a pendulous abdomen on labour are numerous 
and important. Anomalies in the lie and presentation of the 
fuctus are of common occurrence owing to the altered position of 
the uterus, the loss of the support which the presenting head 
normally receives from the pelvic brim, and the alteration in the 
relation between the axis of the uterus and the axis of the pelvic 
brim. The course of labour is also prolonged, owing to the 
failure of the voluntary contractions of the abdominal muscles, 
and to the slow engagement of the head, which is driven against, 
instead of into, the pelvic brim. 

TreatmeiU ,—In all cases in which the abdominal walls are 
lax, the patient should wear a properly fitting abdominal belt 
during pregnancy. Due attention to this precaution will prevent 
the increased laxity of the walls, which will otherwise result 
from each successive pregnancy. Indeed, we consider that 
it is advisable for every pregnant woman to wear a proper 
abdominal support, at any rate during the last three months of 
pregnancy, as a prophylactic measure, unless the'development of 
the abdominal muscles is exceptionally well marked. The patient 
should remain in bed during the entire period of labour, and. should 
lie as much as possible upon her back. At the same time, an 
abdominal binder must be pinned tightly round the abdomen in 
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such a manner as to bring the axis of the uterus as nearly as 
possible into correspondence with the axis of the pelvic brim. 
All complications of presentation, etc., must of course be 
corrected. 

Downward Displacements. —Under the head of downward 
displacements we shall discuss three conditions which are closely 
associated with one another. These are:—Prolapse and proci¬ 
dentia of the uterus; prolapse of the vaginal walls; hypertrophy 
of the cervix. 

Prolapse and Procidentia of the Uterus.—A uterus is said to be 
prolapsed when it has descended into the vagina ; procidentia of 
the uterus, on the other hand, is the term applied to the condi¬ 
tion when the uterus has in part or altogether passed outside the 
,\ ulva. Pregnancy has relatively frequently occurred in prolapse, 
and cases of its occurrence in procidentia have also been recorded. 
In the older writers, cases have been recorded in which, at full 
term, a pregnant uterus has been found completely outside the 
pelvic cavity, but such cases are rightly regarded as Imaginary. 
If pregnancy occurs in a case of complete procidentia, either 
abortion results or°the patient seeks medical aid and the uterus 
is replaced. 

Spiegelberg stated that when pregnancy occurs in a case of 
downward displacement of the uterus three courses are possible:— 

(1) As the uterus increases in size, it rises and the prolapse 
disappears. This is, perhaps, the most common termination. If 
the prolapse was associated with hypertrophy of the cervix, the 
latter may still protrude through the vulva, accompanied or not 
by prolapse of the vagina. 

(2) The uterus may develop in the pelvic cavity, and become 
incarcerated there, leading to the occurrence of similar results 
and consequences to those already enumerated under the head 
of incarcerated retroverted uterus, and causing the death of the 
mother if abortion does not take place or if the uterus is not 
replaced. 

(3) A great part of the prolapsed uterus passes entirely outside 
the pelvis, the ovum remaining in the part which is still inside 
the pelvis. In such cases, unless artificial or spontaneous reposi¬ 
tion occurs, abortion or incarceration of the part of the uterus 
which cofltcuns the ovum will result. 

' To these three terminations a fourth may be-added. The 
pr^nant uterus may remain wholly outside the vulva until the 
third or fourth month. Then either abortion occurs or the uterus 
becomes strangulated and sloughs. 

Symptoms.—li pregnancy occurs in a prolapsed uterus all the 
symptoms ordinarily produced 'by prolapse will be accentuated. 
If the cervix is outside the vulva, its ulceration is almost certain 
to occur, while the exposure to the air and the constant friction 
against the skin and clothes of the patient will lead to alterations 
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in its consistency whicli may have serious consequences during; 
labour. They will be referred to presently. 

Treatment.—K prolapsed uterus must be immediately replaced, 
and maintained in position either by the use of frequently chanfjed 
tampons or the insertion of a suitable ring or Smith-Hodge pessary. 
If reposition is impossible owing to the size of the uterus, abortion 
must be induced, and the uterus then replaced. 

: Prolapse of the Vaginal Walla.—This condition is- almost 
invariably associated with a greater or less degree of prolapse, 
and may persist even after the prolapsed uterus has been 
replaced. In consequence of the exposure of the mucous mem¬ 
brane, important changes in the nutrition and nature of the 
latter may occur leading to ulceration and thickening. The 
importance of preventing either of these conditions from occurring 
is obvious, as it is a serious matter to have ulcerated and 
probably septic surfaces in so close proximity to the uterus 
during labour, while the thickening of the vaginal walls will 
prevent their dilatation during labour and lead to the occurrence 
of lacerations. 

Treatment .—In most cases, the reposition of the uterus will lead 
to the reposition also of the vaginal walls. 'The mucous mem¬ 
brane of the latter must be then brought back to a normal condi¬ 
tion by hot douches, and the use of vaginal tampons soaked in a 
ten per cent, solution of ichthyol in glycerine. When the vaginal 
walls prolapse even after the reposition of the uterus and the 
insertion of a pessary, they must be kept in place and protected 
from friction, etc., by a .soft pad supported by a perinaeal band. 

' Hypertrophy of the Oorvix.—Hypertrophy of the cervix may 
be, and usually is, associated with prolapse of the uterus, or, on 
the other hand, it may exist alone as a congenital condition. If 
the hypertrophy is considerable, the cervix may protrude through 
the vulva. The importance of this condition lies in the fact that 
changes occur in the tissues of the cervix which render its dilata¬ 
tion during labour very slow. These changes are particularly 
marked in cases in which the cervix has passed outside the vulva, 
as there then is usually a chronic inflammation and induration of 
the muscle fibres. Moreover, ulceration of the exposed portion 
of the cervix usually occurs and may be accompanied by a puru¬ 
lent discharge. Smyly records a case* which occurred in the 
Rotunda Hospital, in which a patient was admitted at- full term 
with a long-standing prolapse of the cervix. Labour ensued, and 
had not lasted for more than six hours when the uterus ruptured 
in consequence of the obstruction offered to the expulsion of the 
feetus, with fatal results. 

Treatment .—When hypertrophy of the cervix is detected during 
pregnancy, and particularly when the cervix has passed outside 
the vulva, every effort must be made to bring back the tissues as 
far as possible to their normal condition. If the uterus is pro- 
* ' Report of the Rotunda Hospital.' 1890-91. 
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For this purpose, tampons of cotton-wool soalvou 
Sand iSthTol are^laced in the vagina. Hot vaginal 
m iles may also be occasionally given, and hot hip-liatlis ad- 
nmiistered ^f the cervix remains prolapsed outside the \ ul\a, 
,.\en after the uterus is replaced, or if there is a 
of hypertrophy, the question of operative measures with the 
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If the condition is seen for the first time when the patient 
comes into labour, the progress of the case must be carefully 
watched. If dilatation does not proceed naturally, it may be 
necessary to attempt to dilate the cervix artificially by means 
of hydrostatic dilators. If an attempt to do so is unsuccessful, 
the cervix must be dilated by means of deep incisions, as recom¬ 
mended by Diihrssen, or it may possibly in rare cases be necessary 
to perform Caesarean section. It is unlikely that Bossi’s or 
Frbmmer’s dilator would be of use in these cases, owing to the 
alterations in the cervical tissues. 


HERNIA OF THE PREGNANT UTERUS 

‘ Hernia of the pregnant uterus is an extremely rare condition,, 
so much so that up to 1885 only seven cases of inguinal hernia 
were recorded in medical literature (Eisenhart*), about three 
cases of umbilical hernia, and one of femoral hernia.’f 

Aitiology. — An inguinal hernia will in all probability be 
caused b^ the appendages on one side passing into the sac of 
a pre-existing inguinal hernia and becoming adherent there, 
the uterus being dragged after them as the hernia enlarges. 
Winckel states! that a congenital form of hernia of the uterus 
or of a uterus bi-corius or unicornis may occur. He explains 
this by comparison with the descent of the testicle in the male. 

' If the ovary descends along - the round ligament, as does its 
analogue the testicle, along the gubernaculum Hunteri, and if, 
as in the male fentus, even a short processus vaginalis of peri¬ 
toneum passes into the inguinal canal, then the ovary, though 
it has not yet passed through the inguinal canal, is disposed to 
enter an inguinal hernia if the latter develops later on, and the 
uterus or the corresponding uterine horn follows the shortened 
round ligament.' 

The uterus can only enter an umbilical hernia when it has 
sufficiently developed to reach the opening into the sac. Ken¬ 
nedy! records a case in which the entire uterus passed into such 
a hernia, and was found outside the abdominal cavity hanging 
down to the knees. 

Diagnosis .—The diagnosis will be made from the history of the 
patient, from the absence of the uterus from its proper position, 
and by tracing the connection between the tumour contained in 
the hernia and the cervix. 

TnainuHt .—The condition must in all cases be relieved as soon 
as it is recognised, as the farther pregnancy advances the more 
difficult it will be to do sa If the case is seen while the uterus 

* ' Ein fall von hernia ingninalis,' etc.. l.-D., Leipsig. 1885. 

I Spiegelberg, ‘Text-book of Midwifery,' Sydenham &ciety's edition. 
J Ip. 381. 

t O/. til,, p. 146. 8 ' Obstetrical Auacnltation,' p. 40. 
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is still small, it may be possible to reduce the latter by cutting 
down on the ring, and if necessary enlarging it. The opening 
should then be closed by one of the recognised operations for the 
radical cure of hernia. If the uterus is too targe to offer a hope 
of reduction, but the fcetus is not too large to pass through the 
opening, abortion may be induced. If pregnancy is too far 
advanced to permit even of this course, it will be necessary to 
cut down upon the uterus and perform Caesarean section. If the 
uterus cannot then be reduced, it ought to be removed. It ought 
to lie possible to replace the uterus in almost every case in which 
it is found in an umbilical hernia. 


MALFORMATIONS OF THE UTERUS OR VAGINA 

» 

The various malformations of the uterus which arise as a 
result of developmental errors are occasionally of interest to the 



. Vulva; B, urethral orifice ; C, ure¬ 
thra ; D, vagina : E, cervix ; F, an¬ 
terior reflexion of peritoneum ; 
ti. fundus; H, round ligament: 
I. Fallopiln tube ; K, ovary, 
it'ourty.) 


A, Vagina ; F, cervix ; G, fundus; 
H. round ligament; I, Fallopian 
tube; K, ovary. (Sefaroeder.) 


olistetrician, as in certain forms they may give rise to complica¬ 
tions during pregnancy or labour. The nature and origin of 
these malformations will be best explained by a brief reference 
to the development of the uterul. 

In the early embryo, the female reproductive system is repre- 
^ted by two ducts, which lie at each side of the spine. At 
about the eighth week, the lower two-thirds of these ducts con- 

35-2 
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join, the septum between them disappears, and they form a single 
tube. The upper third of the ducts remain distinct. From the 
lower half of the united ducts is formed the vagina, and from the 
upper half the uterus, while from the upper third of the ducts— 
the un-united portion—are formed the Fallopian tubes. Thus, 
each Fallopian tube, and its corresponding half of the uterus and 
vagina, were once a single tube. This being so, we may expect 
to find errors of development, the results of non-fusion or of in¬ 
complete fusion of the ducts, of insufficient development of one 
or both ducts, and of other anomalies which are not of impor¬ 
tance from an obstetrical point of view. 

The principal errors of development with which we are here 
concerned are as follows 

(i) The tubes may remain separate through their entire extent, 



I'lii. 282 .—Utbrus Bicoknis, with Sinole Vagina. 

A, Vagina: B, cervix; C, fundus: [), Fallopian tube: E. ovary; F, round 

ligament. 

and thus a double uterus and vagina result—uterus duple.x 
separatus or uterus didelphys and vagina duplex (t>. Fig. 280). 

(2) The tubes may only coalesce in the lower third. In con¬ 
sequence there is a double uterus—uterus duplex separatus or 
uterus didelphys—with a single vagina, in which the septum 
between the two tubes may or may not persist. 

(3) The tubes may remain separate until the level of the cervix 
is reached, below which they coalesce, and a uterus bi*cornis 
result (v. Figs. 281 and 282). The septum may or may not persist 
in the unit^ portion and in the vagina. If the junction of the 
tubes takes place higher in the uterus, the double character is 
merely shown by a depression or notch in the fundus. To this 
condition the term uterus cordiformis is applied. * 

(4) The tubes may completely unite, but a septum persist in 
either the uterus or vagin^ or in both. When it persists in the 
uterus, a uterus s^tus bi-locularis results, when in the vagina, 
a vagina septa (v. Fig. 283). 
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(5) Only one Miillerian duct may develop, the other remaining 
rudimentary, and a uterus unicornis result (t;. Fig. 284). 

Symptoms. —In the following account of the symptoms and 
'llect of the various uterine malformations, we have drawn largely 
from Spiegelberg’s^''* writings on the subject. 

Pregnancy has never b^n recorded in the case of a uterus 
ilidelphys. * In the case of a uterus bi-cornis with a single vagina, 
twins are not of uncommon occurrence, though, if the vagina is 
double, they are rare. Pregnancy is as a rule uninterrupted and 
delivery occurs at full term. When only one horn is impreg¬ 
nated, the other shares to a considerable extent in the hyper¬ 
trophy of the pregnant side, and a decidua forms in it which is 
expelled after delivery. If the vagina is double, and one half is 
rudimentary and occluded, pregnancy on one side may coexist 
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Vagina; B, cavity of cervix; C. septum ; D, uterine cavity; E, junction 
of uterine cavity and cervix; E, fundus; G, Fallopian tube; H. round 
ligament. 

with a haematometra on the other. In such cases, abortion as a 
rule occurs. During labour, complications may occur owing to 
the axis of the pregnant horn deviating from the axis of the 
pelvic brim, or to the unimpregna^^d horn offering an obstruction 
to the descent of the foetus into the pelvis, or to the deficient 
muscular development of the pregnant horn. In some cases, the 
““impregnated horn may be drawn up above the brim during 
labour,^^im passu with the progress of retraction, as sometimes 
occurs in the case of a myoma. If this occurs, it will be palpable 
M a small conigal tumour lying to one or other side of the uterus. 
\^en pregnancy occurs in both horns, labour may come on at a 
different time in each, according to the date at which impregna¬ 
tion took place. Cases such as this have given rise to the idea of 

• op. rif, p. 374 . 
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superfatation. ' When pregnancy occurs in one side of a uterus 
septus, delivery is as a rule slow owing to deficient muscular 
development. If the placenta is attached to the septum, severe 
post-partum ha;morrhage may occur, owing to the paucity of 
muscular fibres in the placental site. A septum in the vagina is 
in most cases pushed to one side during delivery. Sometimes 
however, it may obstruct the descent of the presenting part, or, 
in the case of a pelvic presentation, a leg may descend at each 
side of it, and the fuitus thus get astride of it. • If pregnamy 
occurs in the undeveloped horn of a two-horned uterus, the 
course is identical with that of a tubal pregnancy. 

Diagnosis .—Many cases of uterine malformation escape notice 
altogether, as they do not give rise to any symptoms, and, 
consequently, the examination necessary to determine their 
presence is not made. A uterus bi-cornis may be recognised by, 
abdominal palpation, when pregnancy has occurred in both horn.s 
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LH, Dcvelupcd left horn; ItH, non-develuped right horn; KT, f.T, righi 
nnd left lubes; KLr, LLr, right and left round ligaments; ko, Lo, right 
and left ovaries. 

and is some way advanced. There is a characteristic furrow 
running down the middle of the abdomen between the two horns, 
and, if a contraction is produced by external friction, the shape 
and outlines of each horn become more distinct. The relations of 
the round ligament to each horn can also be sometimes determined. 
The existence of a second non-pregnant horn may be determined 
by a careful bi-manual examination during the early months; later 
it is more difRcult to recognise, as it probably lies posteriorly to 
the iinprejgnated horn. l 3 uring labour, it may again 1» possible 
to recognise it if it is drawn above the brim, A vaginal septum 
can, as a rule, be readily recognised, if an examination is made 
before the presenting part has descended into the vagina. 

Trtatnunt .—The treatment which must be adopted in these 
cases depends on the nature of the complications to which the 
malformation gives rise. Resultant abnormal presentations must 
be corrected. Deficient expulsive force must be supplemented by 
the application of the forceps, or by version and extraction. 
Post-partum hxmofrhage must be checked if it occurs. Any 
intra-uterine manipulations which may be necessary must be 
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))errornied with great care and gentleness, as, owing to the 
(k-fective development of the uterus, rupture may be caused by a 
\ery slight degree of force. Vaginal septa must be divided if 
they offer any obstruction to delivery, or if it appears likely that 
they will be torn during delivery. Pregnancy occurring in a 
rudimentary horn must be treated exactly as if it was a tubal 
pregnancy, from which indeed it will probably olily lie dis¬ 
tinguished either during or subsequent to the removal of the 
ttestation sac. 


INFLAMMATION OF THE VAGINA AND CERVI.X 

N'aginitis and endocervicitis are not uncommon occurrences 
, during pregnancy. When they occur, they give rise to a more or 
less profuse leucorrhoea, with the other symptoms of vaginitis in 
the non-pregnant—burning sensations both in the vagina and 
on the vulva due to the leucorrhoea, pruritus, and, in the case of 
endocervicitis, a feeling of weight and pain in the pelvis. 

.litiology. —It is unnecessary here to enter into all the causes of 
vaginitis and endocervicitis, inasmuch as they are identical with 
the causes of that condition in the non-pregnant, and will be 
found in works on gyntecology. It is sufficient to say that, during 
liregnancy, the commonest causes are gonorrhtea, gaping of the 
\agina the result of former lacerations, and prolapse. I-eucor- 
rlui-a, consisting of a purely mucous discharge, the result of 
liyperactivity of the cervical glands, and in all probability not 
associated with any bacterial invasion of the genital tract, may 
also occur as a consequence of the stimulation of the glands, 
the direct result of pregnancy. 

Irtatmint. — Gonorrhoeal vaginitis and endocervicitis can, if 
acute, only be treated with hot baths, compresses over the lower 
part of the abdomen, mild, unirritating douches of boric lotion or 
plain water, and, if the patient will submit to the introduction, 
tampons of cotton-wool soaked in glycerine and icthyol or protargol, 
or iodoform pencils may be passed into the vagina. As the acute 
stage passes off, applications of solution of nitrate of silver (ten per 
cent.), of formalin (half to four per cent.^, or of protargol (one to 
live per cent.), may be applied to t'..e vagina through a cylindrical 
speculum! In simple catarrhal vaginitis and endocervicitis, 
applications of pyroligneous acid (full strength), or of sulphate of 
copper (five per cent.), may be similarly applied. If the endo¬ 
cervicitis is marked, local applications of pure carbolic acid may 
he applied on a Playbir’s probe to any erosions and to the mucous 
membrane of Uie canal, but the greatest care must be taken that 
the probe is not in any way* forced into the canal or passed 
through the internal os. If the probe will not slip readily into 
the canal, it should not be used at all. 

Prognosis. — Any form of septic or gonorrheeal vaginitis or 
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endocervicitis is a serious matter at any time, and especially 
during pregnancy, as the uterus may readily be infected subse- 
(juent to delivery. Accordingly, such infections must always, 
when possible, be cured before the onset of labour. 


i TUMOURS OF THE UTERUS AND OVARIES 

Tumours of the uterus or ovaries do not often interfere with 
the course of pregnancy, although they frequently give rise to 
difliculties during delivery. If a tumour reaches a large si/.e it 
may interfere with the course of pregnancy in one or other of the 
following ways:— 

(1) Ily pressing directly upon the uterus, it may cause the 
descent of the latter, and the protrusion of the cervix through the., 
vulva. If the pressure it exerts is so great as to interfere with 
uterine development, abortion or miscarriage may result. 

(2) By causing increased intra-abdominal pressure, it aggra¬ 
vates all disorders of pregnancy which are the result of increased 
intra-abdominal pressure. In this way, a marked degree uf 
constipation, genital and crural varices, 'vomiting, urinary 
troubles, inabilitjy to walk, and general discomfort may result. 
More rarely, the increased pressure upon the ureters may give rise 
to partial or complete suppression of urine. 

{3) causing increased intra-thoracic pressure, it may give 
rise to palpitations of the heart, and if this condition is unre¬ 
lieved, cardiac irregularity followed by cardiac failure may 
supervene. ' 

Treatment .—The removal of uterine tumours may be indicated 
during pregnancy for three reasons:— 

(1) Owing to the severity of the pressure symptoms to which 
they give rise. 

(2) On account of their situation, to avoid their causing com¬ 
plications during delivery, if they can be removed without inter¬ 
fering with the uterus. 

(3) If they are believed to be malignant, if they are undergoing 
septic or saprophytic degeneration, or if they become strangulated. 

In the absence of any of these indications for immediate 
removal, we may wait for full term. The treatment to be then 
adopted depends upon the effect of the tumour upon the course 
of labour, and will be discussed in another place. Small 
pedunculated myomata which project into the vagina may, how¬ 
ever, be removed when recognised, as there is little or no danger 
of provoking uterine contraction by so doing. Malignant disease 
of the uterus, as met with in pregnancy, probably mways affects 
the cervix. In all such cases in which there is a possibility of 
removing the entire growth, total extirpation of the uterus should 
be performed as soon as ever the condition is recognised. If, 
however, complete removal of the growth is obviously impossible. 


TUMOURS OF THE UTERUS AND OVARIES 


SSJ 


pret'nancy may be allowed to continue till full term, when, owing 
to the changes in the cervix, the result of the disease, Ca:sarean 
section will probably be necessary. If the condition of the patient 
IS such that there is little or no prospect of her living to full term, 
her wishes and those of her relations must guide us as to whether 
('.rsarean section is to be performed in the interests of the fretus, 
it tlie latter is viable. In the early months of pregnancy, when 
the foetus is still small enough to pass through the cancerous 
(civix, and when the patient or her friends refuse to allow a 
(i.L'sarean section at a later date, abortion should be induced, as 
there is apparently little doubt that the existence of pregnancy 
stimulates the growth of the tumour. 

Ovarian tumours should, as a rule, be removed as soon as their 
existence is recognised, as the dangers of the operation are less 
than those arising from the presence of the tumour. If, however, 
'the tumour is only recognised during or immediately prior to 
labour, its rempval may be postponed until the completion of the 
puerperium, unless its position and nature are such as to prevent 
the expulsion of the foetus. The management of these cases will 
l)e referred to subsequently. The dangers of ovariotomy are no 
({renter during pregnancy than at any other time, and the risk 
of a consequent premature expulsion of the fu;tus is not very great. 
It is usually stated that pregnancy continues after ovariotomy in 
o\er seventy per cent, of cases. 



CHAPTER IV 


SPECinO INFEOTIOnS DISEASES IN FBEONAN07 

V (leneral Observations—DijpJitheria^-'Enteric Fever-^Erysipelas^Influenza— 
'."■^Fhthisis-^PneumoniayfeelapsinR FeverdCScarlatina-^'-Small-pox-^T)- 
phus Fever. ^ 

The influence of pregnancy on the course of the infective 
fevers, and conversely the effect of the infective fevers on the 
course of pregnancy, have received but scant notice in English 
text'books of midwifery. They have received more attention 
from writers on general medicine or special articles on fevers, 
but even here the references are on the whole disjointed and 
fragmentary, so that it is extremely difficult to draw any general 
conclusions from writers on either of these two subjects. 

It will be ataonce allowed that the complication of any infective 
fever with pregnancy must be viewed with considerable anxiety, 
lx>th as to the effect of the disease on the course of the pregnancy, 
and to the effect of the pregnancy on the course of the primary 
disease, but, further than warning friends of the possible com¬ 
plications which may ensue, there is, with a few exceptions, little 
reason for raising intense alarm. It may be also definitely stated 
that the infective fevers, with the exception of diphtheria and 
erysipelas, are not necessarily associated with an increased danger of 
‘ puerperal fever.’ I f a patient aborts or miscarries, and the primary 
fever is complicated by so-called 'puerperal fever,’ with its local or 
general phenomena, the medical man may assure himself that he 
is dealing with septic infection, and must look for some cause on 
which to lay the blame other than the specific fever from which 
the patient suffered before the uterine sinuses were opened, b 
must, however, be remembered that in so far as several of the 
infective fevers are associated with catarrh of mucous membranes, 
and that the discharges from such a source may, and usually do. 
teem with pyogenic micro organisms, so far these diseases are 
associated with an increased risk of septic infection. 

If it is possible to make any general deductions from our 
personal experience, they are as follows:— 

(i) When fever attars a patient during the early or the late 
months of pregnancy, the onset of labour is more likely to result 
than when the attack occurs in the middle months. 
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j I I'evers, in which the temperature goes through sudden and 
• rcat variations, are more likely to cause premature delivery than 
lire those in which the temperature gradually attains a high range. 

, 5) The higher the range of temperature, the more likely is the 
ni. iirrence of premature delivery. 

(4) W'here cyanosis is marked during the course of a fever, 
premature delivery is very liable to take place. 

(5) The effects produced on the woman by the fever-poison, 
MU li as high temperature, delirium, cyanosis, etc., appear to be 
ilm cause of abortion, rather than the fever-poison itself. Many 
^'ravc cases of even the most serious fevers have run their course 
\uthout either causing premature delivery or the death of the 
1 liild, and even where the former has occurred, a living child is 
most frequently born, though it is likely to succumb soon. 

{^) The onset of labour during the course of a fever does not 
*as a rule materially alter such course. 

We sliall now consider the different fevers seriatim. 


DIPHTHERIA 

1 hphtheria is a disease of all ages and Iroth sexes. One attack 
(lo('s not confer immunity against subservient infection, nor does 
pregnancy appear to cause any obstacle to infection. 

I '.jfcct on Pregnancy .—When diphtheria is recognised early and 
treated by its antitoxin, the course of the disease is cut short, and 
mmlified in such a manner that little danger to the pregnancy 
results. If not thus early treated, and if the case is a severe one, 
iiith high temperature and extreme prostration, there is great 
ilanger, that, apart from the risk to life from the primary disease, 
abortion or premature delivery may be brought about by the 
accompanying pyrexia. However, pyrexia, though freiiuently 
^een, is by no means a marked feature of diphtheria, and, on the 
contrary, the range of fever is usually moderate (ioo“ to 101“ 1'.). 

On the whole, therefore, it may be said that diphtheria does 
nut seriously threaten the course of pregnancy. If, however, 
labour occurs during, or soon after the disease, very serious 
consequences are liable to occur. 

Diphtheria may be considered tc be a ‘ putrid ’ disease, accom¬ 
panied a9 it is by putrid ulceration and discharge from throat, 
mouth, and nose — a discharge not only carrying diphtheria 
bacilli, but swarming with all the ordinary septic and saprophytic 
organisms. This discharge, if brought in contact with any other 
mucous membrane, as, for insta.nce, the conjunctiva or the 
vaginal or anal mucous membrane, can set up in it with the 
greatest readiness a diphtheritic, and, following that, an ordinary 
septic inflammation. It follows, therefore, that, if delivery occurs, 
there is a serious danger of puerperal infection, and this danger 
is necessarily greater if instrumental delivery has to be adopted. 
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A furtlier danger is also present. Diphtheria is acconipunitd 
by extreme physical prostration, and especially by niaik(.d 
cardiac weakness. It is also very liable to be, and frequently h, 
followed by peripheral neuritis, which may cause various degrees 
of paresis or actual paralysis—either localised or widespread. 
Hence, the danger that, if delivery comes on during or soon after 
the disease, death may suddenly occur from the increased strain 
placed on an already prostrate system. 

Treatment .—The indications for treatment are clear. Iimne 
diately on the recognition of diphtheria in a pregnant woman, 
she should receive an initial dose of 4,000 units of antitoxin, 
2,000 units more should be given after twelve hours, and the latter 
dose repeated each subsequent twenty-four hours, until at least 
twenty-four hours have elapsed since the complete disappearance 
of membrane. She should be given all the nourishment she \\ ill 
take. There is no indication for cutting off solid food, but it must 
be light and easily digested. Stimulants may be given in small 
quantity—two ounces of whisky in the day will be sufficient in an 
ordinary case—to stimulate digestion and circulation, but if decided 
weakness is manifested this dose may be increased. Strychnine 
must be given by the mouth or hypodermically, if symptoms 
of cardiac failure appear. The function of the bowel must he 
regularly attended to. Needless to say, the most extreme cleanli¬ 
ness must be observed as regards the clothing, surroundings, and 
attendants of the patient, and every precaution be taken to prevent 
her from infecting herself by her hands. This danger should he 
explained to her, and .she should be warned not to bring the 
hands into cont.act with the external genitals. 

If it is seen that delivery is going to occur, it is necessary 
to have a separate obstetrical nurse for the management ut 
the labour and the puerperium. This nurse must have nothing 
whatever to do with the general nursing, which must be leh 
entirely to the medical nurse, who does nothing else. 

Delivery should be left as far as possible to Nature, but, on the 
first sign of exhaustion, the forceps must be applied, and delivery 
effected as rapidly as possible. Every antiseptic precaution must 
be taken, and the operator ought to wear rubber gloves. 
regards the child, it can hardly be said that there is any specitil 
danger, save from delay in labour. Of course, if the maternal 
parts are infected, the child is likely to lie also infected during 
birth, but this is a remote contingency. The child should bv 
at once taken from the mother’s room and not again brought 
into it, until it and the mother are free from infection. The period 
of duration of infection is prpbably six weeks, but it is variable, 
and can only be ascertain^ by examining cultures taken from 
the mother’s throat. When these are found to be free from the 
diphtheria bacillus, a thorough disinfection of the room and every¬ 
thing in it must be carried out. 
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P ENTERIC FEVER 

The opinion of Rokitansky and Nieineyer that pregnancy 
i.iiifiMS almost complete immunity from enteric fever, is not by 
.iiiv means borne out by our own experience, which on this point 
i nnciJes with that of Murchison. Curschmann' does not con- 
siclei that immunity is at all considerable. ‘ In Hamburg, among 
1,117 women, 38 were pregnant—3-4 per cent. . . . Ivven at 
iliosc periods of life in which the predisposition to the disease and 
the t liancesof pregnancy are diminished, the figures are relatively 
high.' It has also been asserted that lactation confers immunity. 
This opinion cannot be upheld either. Numerous cases of a 
mother in the early stage of enteric, suckling her infant, have 
•come under our care in hospital, and Moore) also has cited several 
t ases. 

lUjdls on Pregnancy. —In our experience, the association of 
pregnancy and enteric fever is much less serious than it was 
lormerly considered to be. In an ordinary and otherwise uncom¬ 
plicated case, the course of the fever does not appear to be in any 
\^.iy influenced, and as a rule a living child is Iwrn at full term. 
11 the fever occurs during the earlier months, the child at full-term 
hirth appears well-nourished and strong; if during the later 
mouths, the child is smaller than usual, but otherwi.se healthy. 
I'lie premature expulsion of the ovum appears to occur with 
much greater frequency in cases in which the fever occurs either 
during the first four months or during the last two months of 
pregnancy. 

('.ur.schinann’s experience agrees with the foregoing. Of the 
tlnrly-eight women mentioned above, three went to term, and 
\u're delivered during convalescence of living children, while 
fourteen, 42-1 percent., were discharged after recovery from the 
attack of typhoid fever without interruption of the pregnancy. 
• >f the other patients, in whom abortion or premature labour 
took place, three died. The mortality during pregnancy was 
tlicrefore 7'8 per cent. 

I)reschfeld,J quoting Veniat, states that in pregnant women the 
mortality was 17 per cent., alx>rtion occurring in 66 percent.; that 
on the introduction of the cold-bath treatment, it fell to 6 per cent., 
with 55 per cent, abortions; and that in puerperal women, the 
mortality is nearly 50 per cent. 

The above mentioned mortality of 17 per cent, in pregnant 
women is slightly less than the general percentage mortality for 
enteric fever in the Glasgow Fever Hospital^—viz., ly’zq per 
cent., whereas the general mortality for enteric in Cork Street Fever 
Hospital, Dublin (1871-1890), was only 8’6 per cent. It is to be 

* ' Nothnagel's Encycl.,' English ed., article ‘ Typhoid Fever.' 

t ‘ Eruptive and Continued Fevers,’ p. 403. 

X ‘ Allbutt's System of Medicine,’ vol. i., p. 845 8 Ibid. 
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regretted that no statistics of pregnancy cases are available 
in the latter hospital, as we believe they would give a much 
lower percentage both with regard to mortality and to premature 
delivery than that given by Veniat, 

The occurrence of bronchitis, so usual in enteric fever, should 
be looked on as a serious menace to the course of pregnancy, and 
every available measure should be employed in its early stages 
to combat its advance. As respiration is accelerated by the fever, 
and is at the same time impeded by increased abdominal pressure 
on the diaphragm from the distended bowels and the pregnant 
uterus, bronchitis is very liable to extend, and if it does so 
sufficiently to cauSh cyanosis, or if pneumonia supervenes with 
the same result, labour will almost certainly ensue. 

When abortion occurs early in the disease, a high range of 
temperature will generally be found to be the determining cause, 
consequently, efforts should be made to bring the temperature, 
even temporarily, down to a lower level. This is perhaps best 
attained by watching the evening rise, and as soon as it reaches 
*03° applying iced cloths for twenty minutes. Such a method 
appears to be better than that of placing reliance on any form of 
drug, as, even if this attains the object sought for, it also depresses 
the patient. 

It appears certain that the foetus is also infected by the fever- 
poison, but, as a rule, it passes through the ordeal success¬ 
fully, unless prematurely separated from the mother. The 
foetal blood gives Widal's reaction well. In a recent case in Sir 
Patrick Dun’s Hospital, Dublin, in which premature delivery 
occurred, the mother's blood, diluted with eight hours’ culture 
of B. typhosus, gave a strong reaction. The foetal blood taken 
twenty-four hours after death from the right auricle, diluted -I'o 
with eight hours’ culture, caused clumping in five minutes Hoynt). 

Such undoubted authorities as Eberth, Widal,* and Giglio, I 
have found the B. typhosus (Eberth’s) present in the blood of 
a foetus suffering from enteric, and Lynch J has collected sixteen 
cases in which typhoid bacilli have been isolated from the 
org^s of the foetus. 

The very young infant generally escapes infection, even when 
it has been suckled by the -mother during the early days of her 
attack. The disease is, however, less rare in young children than 
was_ formerly supposed, and without doubt many caSes of in¬ 
fantile remittent fever are really enteric, which in these young 
suWocts usually runs a mild course and is difficult to diagnose. 

Tr^ment. — Enteric fever always causes anxiety, and the 
addition of pregnancy as a complication must, in spite of what 
has been said of a reassuring nature, greatly*increase this. 
Remembering the ill effects which ^xiety, trouble, and worry, have 

* CuUnML/iir dit Mtd. Wotktiwk., June i, 1889. 
f CuUralbl. fur Gyudhol., No. 46, p. 819, 18^ 
t Johus Hopkms Hesfilal Bull., yol. xii. 
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,n any patient, especially on those who have to go through a long 
and trying illness such as enteric, we must be doubly on our 
guard against imparting any of our fears to the patient. We are, 
we think, even justified in making light of the fact of pregnancy 
being present, and should certainly appear to ignore it in our daily 
examination of the patient In treating the enteric fever, we 
follow the same lines as in the case of a non-pregnant 
patient. We must recognise, however, the pressiiig danger of 
bronchitis and high temperature, and deal with them as above 
indicated. The friends ought to be warned that premature 
delivery may occur, in order that the necessary preparations may 
l)e made. By far the most important precautionary me.'isure is 
scrupulous cleanliness. With a more or less helpless patient, 
who passes frequent and liquid evacuations into a bed-pan, soiling 
pf the person and clothing is prone to occur, and the regular 
sponging of the one with antiseptic solutions, and the frequent 
changing of the other, are essential to minimise the risk of sepsis 
after delivery. 

When labour does come on, vaginal examinations must lie 
avoided and the expulsion of the foetus be left, as far as possible, 
to the natural efforts, which are, as a rule, sufficient. If, 
however, the patient is very weak from protracted or severe fever, 
or if lalxiur is not completed within a few hours, delivery must 
l>e expedited by the application of the forceps. Owing perhaps 
to the softening and relaxation of the maternal passages due 
to the fever, labour is usually accomplished with comparative 
ease and with little delay. Too much care cannot be devoted 
to every detail in obtaining the most perfect asepsis possible. 
.\ccidents such as intestinal haimorrhage or perforation do not 
appear to occur as the direct outcome of labour. These accidents 
may occasionally occur, but we have not known of such, and they 
have not been noted in the experience of other writers. 

If possible, a special nurse should be engaged for the ob¬ 
stetrical nursing, while another nurse carries out the general 
nursing. This, however, though very advisable, is not so neces¬ 
sary as in other infective diseases. 


iRYSIPbi^AS 

Erysipelas may occur in the pregnant or parturient woman as 
3; primary local infection, or secondary to a general septic infec¬ 
tion. There is no reason for supposing that its primary occur- 
fence is more common in such women than in any others, but, 
inasmuch as the parturient woman is especially exposed to the 
■^isk of septic infection, the occurrence of secondary erysipelas 
Hey be relatively more common during the puerpenum than at 
other times. 

Effect OH Pregnancy .—Since the temperature in erysipelas, as a 



560 THE PATHOLOGY OF PREGNANCY 

rule, rises suddenly, and is frequently associated with acute ‘stticnii 
delirium,’ erysipelas is very prone to bring about the pretimture 
expulsion of the ovum. If this occurs, or if erysipelas starts 
primarily during the puerperium, the danger of the extension of 
the invading bacteria to the genital organs, and the conseijnent 
occurrence of a local, or of a general, septic infection is very 
great. Infection of the newly-born infant, usually through the 
umbilicus, is also prone to occur, and will probably prove fatal. 

Treatment .—Precautionary measures are of the first importantt. 
As Pelheisen has shown that the cause of erysipelas is a strepin 
coccus very closely allied to, if not identical with, Streptomcm 
pyogenes, it is reasonable to administer at once hypodermically 
lo c.cs. of antistreptococcic serum, not only with a'view of curin;,' 
the disease, but as a prophylactic measure in the event of delivery 
taking place, and this dose should be repeated daily until the, 
symptoms disappear. Should labour come on during the disease, 
the most elaborate precautions must be taken to prevent infec¬ 
tion. At the same time, it may be assumed that infection 
will take place, and prophylactic doses of antistreptococc u 
serum should be continued.. The prospects, however, are grave 
from the first, and erysipelas in the puerperal state is acknow¬ 
ledged by all writers as almost certainly fatal. Its curati\e 
treatment is identical with that of septic infection, and will be 
discussed subseciuently. 


INI-'LIIHNZA 

I he symptoms and con.se(|uences ot intluen/a have been so 
variable in different epidemics, that it is difficult to make .anv 
general statements regarding its effects on pregnancy. Then' 
are, however, certain consequences definitely associated wiili 
iiitluenxa, that must be regarded as of extreme gravity when thev 
occur during the pregnant state. These are, profound mental 
depression with physical weakness, a peculiarly malignant form ol 
pneuinonia, peripheral neuritis of random distribution and which 
sometimes affects vital nerves, and mental derangement. The 
Cause of the last-named is not difficult to find. Marked mental 
depression is a freipient occurrence in infiuenxa even in the 
non-pregnant, and serious mental disturbances occasiodally occur 
during an apparently normal pregnancy. It is therefore but 
natural to expect that when infiuenza and pregnancy are associated, 
the probability of the occurrence of insanity is greatly increased. 

Pneuinonia in influenza, even in the non-pregnant woman, has 
deserv^ly earned a bad reputation, and when it occurs during preg- 
nwey it is a far more serious condition. In consequence of the 
high temperature and the cyanosis, it is most probable that 
premature labour will result, and the effect of this, added to that 
of the disease, is highly dangerous to the life of the woman. 




MEASLES 
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It tliere is any extensive manifestation of peripheral neuritis, 
;‘i, l(,■•,llltaut loss of muscular power further complicates matters. 
Ii ilie nerves to the voluntary muscles alone are involved, the 
iniiloiif'iition of labour may be the only consequence, but, if the 
\ IS, (.ral nerves, and particularly the cardiac nerves, are also 
.illi'i ted, the result of the additional strain of labour is very likely 

i. , I ause fatal syncope. 

7 Hdtment. —This consists in keeping up the patient's strength 
,iiul spirits from the first. The terrible depression which acconi- 
ji.inieb influenza is, we believe, often increased by the mere know- 
irilge of the fact that it is influenza. So many patients have had 
experience of its ill effects, either on themselves or on their rela- 
tiiins or friends, that in some households its appearance causes 
more alarm than does any of the ordinary infectious fevers. 

, It may therefore be justifiable to conceal, if po.ssible, the real 

ii. ilure of the disease, and to label it with any otlier term or terms 
uiiith would suit the symptoms. If labour occurs, it should be 
lia^^lened as much as possible, and delivery effected by the forceps 
.11 the earliest possible moment. The use of an aniesthetic is 
ii'-iially contra-indicated—ether because of the great liability to 
lung complication,*chloroform because of the cardiac weakness. 
II. Iiowever, the heart is regular and beating with fair force, and 
iluie IS a good first .sound, the obstetrical degree of chloroform 
:iM.i‘>thesia may be induced. 


MEASLl'S 

Mc.aslcs is a disease of childhood. Hetween the first and fifth 
'cars of life the percentage of cases in which it occurs is very 
high, and has lieen estimated at 47-.S per cent., whereas for the 
" hole period of life after twenty years of age the iiercentage of 
i-ascs is only 0-7.* It is for this reason alone that pregnant 

"omen are very rarely attacked by measles, and not, as has 
been suggested, because pregnancy confers any immunity. VV'e 
thoroughly agree with Dawson Williams! that ‘No age, how- 
ex er advanced, affords protection, and infants have been born 
"ith the rash.’ This, however, is not the usual teaching, which 
that there is a certain amount of immunity during the fir.st five 
months <Jf life. Von Jiirgensen J says that ‘ A pregnant woman 
wlio contracts measles may communicate the disease to her 
unborn child. The poison must be able, therefore, to pass 
through the placenta. About twenty cases have been reported 
in all.’ After this statement, one is surprised to find the same 
writer§ also stating that ‘A partial, temjxirary immunity is 
universally conceded. This covers the first five months of 

* ‘ Nothnagel’s Encycl.,’ English ed., article ‘ Measles,' p. 237. 
t ' Allbutt's System,' vol. ii., p. in, 

t • N'othnagei’s Encycl.,' English ed., article ' Measles.' p. 237. H Lac. at. 
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infancy.' It is difficult to imagine a change which could come 
over a child at the moment of birth, and which could render it 
immune to a disease to which it was previously and subsequently 
liable. 

In adults suffering from measles, the temperature generally 
runs up rapidly to a high point, 104“ or 105“ F. not beinj; 
uncommon at the commencement of the eruptive stage. This 
high and rapidly attained range is very prone to bring on abortion 
or premature labour. Later in the disease, in addition to high 
fever, bronchitis may supervene, and, if it is severe enough to 
produce cyanosis, there is almost a certainty of the pregnancy 
being abruptly terminated. As measles is often associated with 
septic processes, such as purulent or ulcerative conjunctivitis, septic 
sores about the nares and mouth, cancrum oris, and noma pudenrii, 
the risk of secondary uterine infection occurring in such cases, 
is considerable. 

Treatment .—The treatment chiefly resolves itself into an attempt 
to reduce a high temperature and to combat an attack of bronchitis. 
The former attempt will be of little avail, and even that little is 
but transitory. The best means of guarding against bronchitis 
is to keep the patient's room at an ecjuable temperature, taking 
care that it does not fall during the night and early morning 
hours. It is the variations of temperature, rather than the actual 
height, that are dangerous to the life of the ovum. If labour 
comes on, the risk of septic infection must be remembered, and 
every effort made to guard against it. 


' PHTHISIS 

Playfair stated very definitely that ‘ phthisical women are not 
apt to conceive.’ This may be true in advanced or long-standing 
cases, but it is well recognised that women with the so-called 
tubercular diathesis—of tubercular stock or with the con¬ 
stitution which is very prone or non-resistant to the invasion 
of tubercle bacilli — appear to be very prolific. Rapid child¬ 
bearing runs down their strength so much that, if they have so 
far escaped phthisis, they become extremely prone to contract 
it. 1 his is borne out by the statistics and investigations ot 
both Flint and Gaulard, which show that a large percentage of 
women become phthisical during pregnancy. It is further borne 
out by the fact that phthisis is more prevalent among marrieil 
than among unmarried women in the proportion of nearly 
three to two.* It is probable, too, that the influence of child- 
beanng on phthisis accounts largely for the sudden increase in 
female, as compared with male,^mortality between the ages of 
twenty and thirty-five. 

Froip a considerable experience obtained in the out-patient 
* C/. First Brompton Report—Thompson, ‘ Family Phthisis.' 
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department of Sir Patrick Dun’s Hospital, Dublin, in a district 
where there is a prolific population, it was impressed upon us 
with increasing force that in Ireland at any rate Playfair’s dictum 
ihjcs not hold good. The number of pregnant women who 

sulfered from phthisis was considerable, and in many cases 

'■iil)sc(|uent pregnancies followed one another rapidly. 

ICffi'cts on Pregnancy .—If a woman already phthisical becomes 
pregnant, the course of the disease is as a rule little affected 
during the period of gestation, and if prior to conception she 
had few symptoms, the latter are not markedly increased. If, 
on tlie other hand, she had grave and well-marked symptoms, 
they may undergo a temporary improvement, there may be 
less sweating and cough, a better appetite, and a more 
niirmal range of temperature. The child may be carried to 
full term, and, unless the disease was very advanced, may 

appe.ar well-nourished and healthy. If the mother survives 

the puerperium, and does not nurse the child, she may on the 
earliest opportunity again become pregnant, but, even in the 
short interval, the phthisical symptoms become much worse. If 
the mother nurses {he child, these phthisical symptoms usually 
manifest themselves in a still more aggravated manner, as the 
loss of strength is more rapid on account of the drain of lactation. 
\\ hen pregnancy occurs, the constitutional symptoms then abate 
somewhat, the lung condition, as it were, stands still for a time, 
ui at least does not make such rapid advance as it had previously 
made. There is not, however, any real improvement, as has often 
I't eii erroneously supposed to occur—an ignorant fallacy owing to 
uhicli women have sometimes been urged to marriage and preg¬ 
nancy, as a supposed benefit, if not a cure, of phthisis. In twenty- 
seven cases collected by Grisolle,'’’ the average duration of the 
disease was only nine and a half months. 

.\s a rule, the child is carried to full term and parturition is 
normal. If the phthisis has reached its final sta^e, the patient 
will probably live just long enough to bring the child to full term 
and give it birth. Labour is apparently the last effort of Nature, 
and when it is accomplished the mother dies. 

It should be remembered that, even in healthy women, 
oior-lactation may cause symptoms which may be mistaken for 
pluhisis. The patients become weak and pale, lose flesh, and 
develop ni|ht-sweats, and if, in addition, they catch an ordinary 
fold, and are unable to shake off a cough, the diagnosis is difficult 
m the extreme. The proper treatment , in such cases is to stop 
lactation. The diagnosis will then soon be cleared up by the 
''apid improvement and restoration of health. The effect of 
"latemal phthisic on the foetus js eminently deleterious. It has 
I>een said above, that the child often appears well nourished and 
healthjr, but this remark only refers to the first child after 
phthisis has manifested itself, and to cases in which the advance 
- * Arch CiM. dt Mtd., vol. xxii. 
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of the disease is not very rapid. If the infant is nursed, it 
runs the very serious risk of maternal infection either throLi^h 
the milk, or, more probably, from material expelled from the lung's. 
It is therefore obvious that both for her own sake and that 
of the child, the mother should not breast-feed it. The result 
of a second or subsequent pregnancy is almost certainly a 
weakling. As Gaulard says:—‘The children born of phthisual 
mothers are usually feeble, often at first become scrofulous, and 
subsequently tuberculous.' Besides this, premature deliver) 
not uncommon when the disease is very acute and accompanied 
by great and rapid alternations of fever, and here, again, the 
child is either born dead or soon succumbs. 

The subject of transmission of tuberculosis to the ovum li.is 
been dealt with in a previous chapter (Part VI., Chap., ii.). 

Treatment. —If, from the family history or the examination oh 
the patient, there is reason to suspect that she lacks the norni.d 
power of resistance to tubercle invasion, she should be warned 
to avoid repeated pregnancies and prolonged lactation. Pinciis* 
Inus gone so far as to recommend and to practise the use of atnio- 
causis in cases of phthisis, with the object of cpmpletely destroying 
the endometrium, and so rendering pregnancy impossible. 

There are differences of opinion as to whether pregnancy in 
phthisis should be artificially terminated or not. The weight el 
opinion seems to be against tliis, in that it does no pcrmiineni 
good. It may, however, be indir.'ited as the only means by whirl: 
the life of the hetus can be .saved. 

The treatment of labour in phthisis does not call for mucli 
discussion. As a rule, the mother expels the fietus by tin- 
natural efforts, but, if there is any delay or if her strength 
fails, the forceps should be applied its soon as possible, and 
delivery thus effected. 


PNKUMONIA 

In a disetise such as pneumonia, where tlie temperature rise-- 
suddenly to a high levc-1, often with severe rigors, and i> 
maintained tliere, the liability to, indeed the probability ol. 
premature delivery is very great, even in the early ^ays of tin- 
disease. Again, later in the course of the disease there is a 
tendency to cyanosis, iind an increased probability of premature 
delivery if that event has not already occurred. 

Pneumonia being a serious disease with a high mortality, it 
is natural that the latter should be raised by the complication 
of pregnancy. As it is an acute ftnd ‘ sthenic' diSease, one would 
expect the labour to be accomplished without artificial aid, and 
if delivery took place at an early stage in the pneumonia, the child 

* Centratb. fUr Cynak., No. 8, igoa. 
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l.f born alive, and, if viable, to survive; while, if labour 
h;uJ been brought on by cyanosis, one would expect the cyanosis 
to li.u e probably first caused the death of the child. 

I luse a priori deductions are borne out by the very few and 
, xiri'iiiely scattered references, that are to be found in conteiu- 
j ti.iry writings, to the effect of pneumonia on pregnancy, and 
iKo liv such cases as have been under our own care. Moore* 
loii'-iclers that one reason for the higher mortality in pneumonia 
in uumen than in men is that the complication of preg- 
iMiK V adds immensely to the danger, while Playfair | recorded 
tiftivn cases collected by (irisolle, of whom eleven died,—a 
M iv high mortality. The larger proportion also aborted, the 
I hildieii being generally dead. 

7 laitiiunt. —We do not know of any treatment th.at will 
•li the risk of premature deli\ ery in pneumonia. Should 
lali'iiii come on, it must be terminated .as soon as possible, 
I'-pi-cially in the presence of marked dyspmea, cyanosis, or 
sunptoms of failing heart, else both lives will prob.ably be lost. 
Tlif relief of abdominal pressure, and the ha'inorrhage consequent 
I'D laliour, appe.ar to be beneficial in easing the respir.ation and 
ii'luaing the engorgement of the right side of the heart, so th.at 
wlien labour h.as been safely accomplished the patient is usually 
‘ niisuler.ably relie\ed, and sleep—the thing most frequently 
''.anting, the most difiicult to olitain, and the most benefici.al 
"Inn it occurs—is obtained. The puerperal state must be 
ni.uiaged precisely as in .any normal ca.se, and there is no in- 
' leased risk of sepsis, 'flic pneumonic condition must be treated 
iliiiiiighout .as though pregnancy was not present. Stimulants will 
prohahly be re<iuired, but should be withheld if possible till the 
tinie of labour. At this time, hypodermic injections of strychnine 
■iial the administration of digitalis may :dso be required if there 
ail- any .signs of heart failure, and oxygen inhalations may be of 
-•'line slight value in cases in which cyanosis is marked. If the 
iiglit side of the heart is engorged, venesection to the extent of 
i"enty to thirty ounces gives some relief. 


RELAPSING FI-:VER 

Relapsing fever is now such a rare disease in these countries 
drat its consideration might here be disprensed with. It is, how- 
'■'er, interesting to briefly record its influence on pregnancy, as 
idfording strong support to the second general conclusion we have 
dready stated, namely, that fevers in which the temperature goes 
through suddeir and great variations are more liable to bring 
ibout premature delivery than are those in which the temperature, 
litough high, reaches its maximum gradually. In the absence of 

* ‘ Encyclopaxlia Medica,' article ' Pneumonia,' p 446 
t ' Science and Practice of Midwifery,' vol. i., p. 247. 
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any personal experience of the disease, we must rely altogether 
on the experience of Murchison, and on cases collected by him. 1 le 
considers that relapsing fever is far from being a fatal disere^e, 
and that as compared with typhus or enteric fever, its rate nf 
mortality is extremely small, about i'84 per cent. Miscarria^'e 
almost invariably occurs, according to Cormack, most frequently 
during the period of the relapse. Of nineteen cases under Jackson 
of Leith, twelve aborted during the first paroxysm; six diirint^ 
the second; and one during the third. Premature delivery is tlir 
rule with exceedingly few exceptions. It is probably due to 
the very rapid ri.se in the temperature, which within twelve hours 
often runs up to 104° or 106° F. Delivery is sometimes followed 
by copious haemorrhage, or by rapid sinking and death ; but, as a 
rule, the mother recovers, although, even when pregnancy is 
advanced, the child is still-boru, or only survives a few hours. , 
Treatnunl .—There does not appear to be any special treatment 
of value, as nothing that we know of will cut short the disease 
or lessen the risk of abortion. There is no special danger nf 
septic infection. 


^ SCARLATINA 

The occurrence of .scarlatina during pregnancy is extremely 
rare. Amongst the 228 cases of scarlatina in females between 
the .ages of fifteen and forty which have been treated in Cork 
Street Hospital, Dublin, during the p:ist four years, we have 
not seen a single case of pregnancy, though cases have been 
admitted in the puerperal state. Von JiirgenseiP'- states that 
the extreme rarity of scarlatina during pregn.ancy is generally 
accepted as .a fact, while Olshnusen I was only .able to discover 
seven cases. 

A partial explanation of this rarity may be the fact—which 
obtains in this country at all events—that there is probably no 
form of sickness which the public hold in such dread as scarlatina 
in association with pregnancy, and that consequently greater 
precautions are taken to avoid infection than in the case of any 
other disease. It is probable that this wholesome fear originated 
from the teaching of the older midwives, who, confusing septicxmic 
rashes with scarlatina, held that puerperal women weref extremely 
prone to take infection and were almost certain to die. 

For years, a controversy has raged around the subject of so- 
called ‘ puerperal scarlatina,' which was supposed to be prone to 
break out as an epidemic amongst puerperal women, to assume 
a grave and toxic form, and almost invariably* to result in a 
fatal termination. The British 'school is largely responsible for 
maintaining the existence of this special form of scarlatina, but 

* ' Nothnagel's Encyclopedia,’ English ed., article ’Scarlatina,’ p. 398. 

t Ardiv /iir GynAMogit, 1876, vol. ix., p. 188 
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it secured some ardent supporters on the Continent. Olshausen 
is one of these, and his advocacy led him to take up the 
following curious position;—‘ We are impelled,’ he says, ‘ to 
the belief that the incubation period (of scarlatina) tends to 
lengthen itself out during the time of pregnancy, and last months 
e\en, under certain circumstances, until with delivery the con- 
t.igion springs forth into active eruption ’!* Such an assertion 
shows the straits to which the supporters of the existence of 
■ puerperal scarlatina ’ are driven, and the length they will go in 
the endeavour to support their case. It cannot lie maintained, 
however, that the tendency to scarlatina is in any way increased 
by the trauma of delivery. Several typical cases have come 
under our observation, in which scarlatina attacked women in 
the puerperal state. The disease ran a rather more severe course 
, than the average of the cases of scarlatina under observation at 
the .same time, and the milk was suppressed. There was no 
> hange in the lochial discharge other than a slight increase in 
its amount. In e.ach case the patient recovered, and the infant 
having been removed from the mother when she became ill, did 
not develop the disease. On the other hand, we have seen a 
considerable number of cases of puerperal septica-mia in which 
there appeared a widespread or universal scarlatiniform ra.sh, and 
ill no way did they differ from non-puerperal septicirmia in 
which a similar form of rash appeared. They were, in fact, 
cases of general septictrmia occurring in the puerperal state, 
and ran such a course as would be exi^ected in such cases, and 
not the course of scarlatina. 

We thoroughly agree therefore with the position taken up by 
l)akin,f when he says that scarlatinal infection results in scarla¬ 
tina, and nothing else, in a puerperal woman. She may have 
'■epticaemia as well, but this must be from an independent source. 

We do not propose to enter into the arguments for and against 
lliis question, but, if further information on the subject is required, 
it will be found very fully and fairly discussed by von Jurgensen. j 

Effects on Pregnancy .—It is to be expected that, with the sudden 
and severe symptoms which usher in a well marked case of 
scarlatina, the course of pregnancy will l)e seriously endangered ; 
and so it appears to be. Litten § says. that abortion usually 
lollows, and the more surely the younger the state of 
pregnane^. Playfair|| stated that if scarlet fever of an intense 
character attacked a pregnant woman, abortion was likely to 
occur, and that the risks to the mother were very great, while the 
milder cases ran their 'course without the production of any 
untoward symptoms. Dakin says that albuminuria is probably 
« 

* olshausen, quoted by von Jur^tensen in ‘ Nothnagel's Encyclopaedia,' 
English ed., article ' Scarlatina,' p. 402 tt uq. 

t ' Handbook of Midwifery,' London, 1897, p. J45. 

* ' Nothnagel's Encylopaedia,' loc. at. 

5 Ckariti Annaltn, vol. vii., § 173. I Loc. cil., i. 246, 
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more constant than in scarlatina occurring in the non-pregnant. 
He also consideis that the onset of scarlatina in the later 
weeks of gestation may precipitate labour a week or so, .aml 
that labour is apt to be delayed by uterine inertia. The Im hia 
are normal, or a little increased, and the milk is diminished or 
arrested. He adds that, in the new-born child, the dise.i'.e 
appears soon after birth, but with this, however, we do not agu e. 
Craiger* believes that the danger to life enormously incre.'e-i 
with the proximity to the time of delivery at which the symptoms 
of the disease appear, and says that it should be remembeied 
that the onset of labour may be one of the invasion symptoms 
of the disease itself, but that this, however, rarely occurs unless 
the woman h.as almost completed her full term. 

The consensus of opinion may thus be said to show thru 
in severe cases there is great liability to premature deliver y.. 
and a .serious danger to the life of the mother. The real danger, 
in our opinion, occurs during the puerperium, and is the resuli, 
not of the scarlatinal infection itself, but of the putrid septii 
discharges with which scarlatina is very frequently associated. 
Aural, nasal, faucial, and cervical glandular discharges—one 
or all • -may Ire present; they are virulently septic, and it must 
never be forgotten that from the.se the patient may—indeed, 
is likely to—infect herself. Hence it is, that scarlatina has siu h 
a bad name in pregnant or puerperal cases; but it is sepsi^-. 
not .scarlatina, that is re.spon.sible, and it lies within the power 
of the medical attendant to rob these c.ases of their danger. In 
taking the necessary precautions against septic infection. 

Trtaimtiil .— In a mild case of scarlatina, it is probable that 
the pregnancy will run on without interruption. If the casi' 
is a severe one, labour should be expected and preparation-- 
made accordingly. If po.ssible, the family physician should 
in.sist that a separate nurse and doctor are obtained for attend¬ 
ance in such an event. The obstetrician should not attend 
another liibour until he has undergone thorough disinfection, 
and has allowed at least seven days to elapse. Any discharge 
from the nose or throat should be constantly removed with pieces 
of wool or rag and immediately burned, the patient being 
warned against fouling her hands with these discharges. Any dis¬ 
charge from the ear or from a cervical gland should be collected 
on an antiseptic dressing, which is kept firmly in place by a 
bandage. After delivery, especially if the patient is delirious, the 
hands must be tied up in clean cloths, to prevent them from 
touching the vulva, and the latter should also be protected by 
carefully applied dressings. The urine ought to be examined 
daily for albumen. If it is present, whether late’or early in the 
case, saline purgation should be at once commenced. The 
quantity of urine passed dail^ must also be noted, and any 
decided diminution met by diaphoresis. The best method of 

* ' Allbutt’s System of Medicine,’ ii. 147. 
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,11,1 tiiif,' this is probably the hot pack, as it is sure in its action, 
,1,1V not weaken the patient, reduces the temperature, and 
ii^ii.illv induces sleep. 

l,;il«)ur, if it comes on, will probably be accomplished easily 
,,n.l witliout undue delay. It is well to avoid vaginal ex.imina- 
iiuM or interference of any kind as much as possible. If it 
I.eionies necessary to aid Nature, this should be done with the 
'iinsi elaborate, antiseptic and aseptic precautions, and rubber 
must be worn throughout by both the medical man .and 
i!ii' muse. As scarlatina patients are liable to excited delirium, 
and as they bear sedatives well, a good sedative draught should 
In' t,'i\cn when the third stage of labour is completed, and the 
patient then left to <as perfect rest as possible. The breasts do 
i.il give trouble during the fever perioil, even if the pregnancy is 
iiKanccd, as the milk is usually suppressed. 


' SMALLrOX 

W'liether in its luodiCtcd or unmodilicd form, small pox has 
Imherto been looked upon as one of the most deiully complications 
Ilf pregnancy. Up to the present, most, if not all, writers are 
agieed in con.sidering it a souice of the very greatest danger to the 
lilc of the pregnant or inierperal woman, and to the life of the 
I'liiis of either early or late term. Playfair was of opinion 
ili.it, of the eruptive fevers, variola has the most disastrous 
''-•lilts in pregnancy, that tlie severe and conlliient forms of 
till- disease are almost ceitainly fatal to both the mother and 
tile child, but that while in the discrete and modified form, 
■dioition frequently results, it does not necessarily do so. In 
tile Dublin epidemics of if<7i and 1H7S, it was noted that 
piegnant and recently-delivered women were particularly liidilc 
to fatal hsemorrhagie small-pox, but there are no statistics 
■oailable. During the liubliu epidemic of iHijj-j.Siyj, a large 
"iiinlier of rases of small-pox were treated in Uork Street b'ever 

I lospital, and our recollection tends to support the above views. 

II is, however, unfortunate that no special statistics were made 
' ''iicerning pregnant rases. 

Dr. Ricketts, of Long Reach Hospital, has kindly enabled us 
ii> give some observations made by him duiing the recent epidemic 
"f small-pox in London of iqoi-i(jo2. His conclusions and figures 
are surprising in view of all we have ju.st said, and are so interest- 
ing that it is to I)e hoped he will make them more complete by a 
full investigation and publication, ns the cases he deals with here 
‘are only a frat?tion of the total number treated.’ For our benefit, 
he had special attention paid to'the relation of small-pox to preg¬ 
nancy, in 1,500 consecutive cases, and, from the statistics, considers 
that the danger both to mother and child of an attack of small¬ 
pox complicating pregnancy has been very generally exaggerated. 
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His figures are as follows:—Of ii5oo consecutive cases,419 were 
adult females, and of these 30 were pregnant. Four women 
alxjrted, the latest being at the seventh month, in which case the 
child died immediately; four women were delivered of living 
children at full term, two of which lived and two died. Three 
women died undelivered, one woman died after abortion, and one 
woman died after delivery at term. From this it appears that, ol 
thirty pregnant women, only five died and only four aborted. 
These are certainly remarkable results, and give cause for a 
more hopeful view in such cases than we have hitherto been led 
to take. 

During 1903, a small outbreak of small-pox occurred in Dulrlin. 
The cases were all treated at the isolation hospital which w.is 
placed in connection with Cork Street Fever Hospital. There 
were 123 female patients, of whom fifteen died, seventy were ■ 
between the ages of fifteen and fifty, and of these six were 
pregnant. Of the six pregnant cases, three died—two in the 
puerperal state with bad confluent small-pox on about the .si\- 
teeiith day, and the third when convalescent from the disease. 
They were in the third, sixth and seventh month of pregnam y 
respectively,one child was born dead and the other survived for two 
hours. The remaining three pregnant cases recovered without any 
interruption to pregnancy—of these, one was in the eighth month, 
and two were in the fourth month of pregnancy. One, at letist, 
was subseiiuently delivered of a healthy child. 

The foetus Ml iitero can lie infected by small-pox, and in some 
cases is born with cicatrices of the rash, or with the actual rasli 
itself. This, however, is rare. According to Ballantyne, infants 
whose mothers suffered from small-pox during pregnancy are also 
immune to subsequent infection, even though they may have 
apparently completely escaped intra-uterine infection. Such 
infants are also usually insusceptible to vaccination. 

During the end of 1902, a large number of letters appeared 
in the British Medical Journal on the effect of revaccina¬ 
tion, during pregnancy, on the child; and, though the experi¬ 
ence of the writers varied, the correspondence on the whole 
tended distinctly to bear out the opinion that the successful 
vaccination of a woman during pregnancy had a distinct effect 
upon the child. This effect, however, is not very powerful, and 
frequently a good or modified result is obtained from subse^ent 
vaccination, though, perhaps, not until after several trials. Even 
if earlier attempts fail, a good result can generally be obtained 
after about one year. We hope that the statistics from the recent 
London epidemic will be fully made up on all these points, and 
so give us some actual data on ^ which to found a judgment, 
instead of the indefinite statements with which we have hitherto 
had to be content. 

Tnatment .—The management of labour during small-pox chiefly 
resolves itself into precautions against septic infection. As a 
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rule, labour comes on quickly, and is accomplished with com¬ 
parative ease and without undue delay. There is a decided risk 
of dangerous hemorrhage, but this is usually foreshadowed by 
tht' hemorrhagic character of the case, and such cases are usually 
f.iial, in spite of anything that can be done. In non-ha-inor- 
rliagic small-po.\, there does not appear to be any undue tendency 
10 post partum hemorrhage. If such occurs, it must be dealt 
with promptly by the usual recognised methods. Intra-vaginal 
manipulations must be avoided on account of the great danger 
of sepsis. This precaution is especially necessary in the late 
stages of the disease, as at this time boils, or septic abscesses, 
all over the body are not uncommon, and the risk of genital 
infection from their discharge is very great. If, however, the 
natural efforts are insufficient to effect a quick delivery, they 
must be assisted promptly and rapidly, as in many cases the 
patient's strength cannot withstand the over-exhaustion of pro¬ 
tracted labour, which in such cases may be a greater risk to life 
than is septic infection. 


SYPHILIS 

The effects of syphilis in pregnancy are important and far- 
reaching so far as the ovum is concerned, though, as regards the 
mother, they differ but little from those met with at other times. 
The effect of syphilis on the ovum differs considerably according 
to the period at which the infection is contracted, and in general 
it may be said that the nearer the date of inoculation to the date 
of conception, the greater the danger to the life of the ovum. It 
is well known that, in the pregnant woman, syphilis often runs 
what might be termed a benign course. In 1837, Colies* of 
Dublin drew attention to the numerous instances in which a 
married woman had no suspicion herself, nor gave any cause 
for suspicion to her physician, that she was syphilitic, till the 
birth of an infected child gave indisputable evidence of the fact. 

The effect of the disease, though it may not be manifest in the 
mother, has an unfailing and profound effect upon the ovum. In 
general, this is to cause the death of the embryo or fmtus, and 
premature expulsion of the ovum, time after time, in successive 
pregnancies. The typical sequence of events is somewhat as 
follows:—In her first pregnancy, the woman aborts about the 3rd 
or 4th month; in her second pregnancy, she again aborts about 
the 4th month; in her third pregnancy, about the 5th or 6th 
month: in her fourth pregnancy, about the 7th month; in her 
fifth pregnancT, she may go to full term, but give birth to a dead 
and macerated foetus; in her sixth pregnancy, she may give birth 
to a living chUd, which exhibits signs of syphilis, and which survives 

* Abraham Colles, * Practical Observations on Venereal Diseases,' London 
and Dublin, 1S37 
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its Irirth but a short time—hours, days, or weeks; in her se\ intli 
pregnancy, a living, healthy-looking, and well-nourished child i> 
born, and continues apparently in good health for a short period, 
it may be eight days or as many weeks, when unequivocal sign', of 
the disease appear, which, if not properly treated, may soon prme 
fatal. It is al.so (|uite possible that between these in 4 < ti-d 
children, a child may be born in a healthy condition and may 
remain so. Such a sequence of events as the above is now Init 
selrlom met with, as the meaning of repeated abortion and of tin- 
characteristic appearance of the fu‘tus, are so well understood that 
the course of the disease is immediately modified by appropriate 
treatment. 

The effects of syphilis may, and most commonly do, differ iti 
several particulars from those just de.scribed. In the first place, 
the woman frerfuently manifests the ordinary signs of syphilis, in . 
the primary sore and the constitutional symptoms with secondtii y 
manifestations. Further, the effects on the firtiis also show wide 
variations. Thus, in some cases, syphilis may not cause abortion, 
and the mother may be delivered at term either of a dead child 
bearing evident traces of the disease, of a living child similarly 
affected, or of an apparently healthy child in whom the disease 
only manifests itself after some week.s or months, or even not at 
all. These varying effects probably depend on the date of infec¬ 
tion relative to conception and on the intensity of the poison. If 
the mother contracts the disease at the time of conception, the 
infection of the fo'tus would seem to be certain; the longer the 
(period that has elapsed since the disea.se was contracted by the 
mother before conception takes place, the better is the prognosis 
for the child; .and, if the mother contr.acts the disease at a late 
period of pregn.ancy, the child may entirely escape. If the mothei 
develops secondary symptoms, they will be evident in such 
constitutional disturbance as loss of flesh, restlessness, fever, 
anore.xia, and pains in the bones and joints; these, however, vary 
greatly in degree in different subjects, sometimes hardly attracting 
attention, in other c.ascs being of a grave .and serious nature. 
Fruptions and ulcerations of mucous membranes may also be 
seen. Hydrainnios is a very frequent result of hetal syphilis, so 
frequent, indeed, that some writers have considered it to be 
p.athognoinonic, a proposition th.at cannot be maintained, but 
which serves to show how constant is the .association of the two 
conditions. The premature interruption of pregnancy has been 
.already referred to .as a frequent effect of syphilis; labour 
coming on, either as a result of pathological changes in the ovum, 
or of the hydrainnios. 

During labour, the complications which may .arise as an in¬ 
direct result of syphilis are those'associated with the presence 
of hydramnios, and also retained placenta and post-partum 
haemorrhage. 

During the puerperium, there is danger of septic infection if 
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mere :ire chancres or other form of local syphilitic eruption about 
i!;e uilva, if the fictiis has died in utero and putrefied, and if 
iM^nients of placenta and membranes are retained. 

The changes in the ovum that result from syphilis have been 
.ilrt.idy referred to (Part VI., Chap. ii.). 

I nulmeiit .—As soon as the symptoms of syphilis are recognised, 
h .in parents should be put under treatment. In the early stages, 
Mcn iiry alone is indicated. The most convenient form in which 
tn ailininister it is perhaps as a pill, such as— 

1 ^ Hydrarg. c. Greta.- - - - gr. i. 

I'ulv Ipecac. Co..gr i. 

Iixt. Oentiani.ns, 

M. 

To make one pill. (Jne to lie taken tlirec times a day. 

This treatment should be continued for si.\, nine, or twelve 
months, unless salivation is threatened, when the drug is stopped for 
a lime, and a smart saline purge is given. In the later secondary 
stage, iodide of potassium should also be given. It is better to 
'uiiiliinc the two drugs, as mercury is always indicated for the 
heiicfit of the fo'tus, and they may bo given in mi.xture, r.g. 


It Lii]. Hydrarg I’erchlnr..... ,“xii. 

Potass, lodidi.,)!. 

Kxt Sarsi Ui|.. 

Aqiiam ad.jvi. 


M .'^ss. hr IN ilir 

T'his mixture, though chemically incompatible, is a rei ng- 
msed method of prescribing, the mercuric iodide formed being 
hepi in solution by the excess of potassium iodide. Some 
".nters consider that in the case of a pregnant syphilitic 
v.mnan it is safer to treat liy inunction rather tlian liy mercury 
•iilniinistered by the mouth, Imt our experience does not show 
iliat this is so. By adopting anti-syphilitic treatment in the ( a.se, 
of both parents, not only miscarriage, but also the occurrence of 
'■yphilis in the infant msiy be prevented. 

1 he child should be nursed by the mother, if the latter is able 
lo nurse, and on no account be given to a wet-nurse. If it has 
any evidences of active syphilis, especially of sores of any sort 
•diout tlie genitals, increased precautions must lie taken that it does 
not infeef any other person. Tlie mother herself is immune, and 
umies under the second well-known law of Colles* of Dulilin, 

I hat a child born of a mother who is without any obvious 
venereal symptoms, and which, without being exposed to any 
infection sub^uent to its birth, shows this disease when a few 
weeks old, thin child will infect the most healthy nurse, whether 
she suckle it or merely handle and dress it; and yet this child 
;s never known to infect its own mother, even though she suckle 
It while it has venereal ulcers of its lips and tongue.' 

• Lac. cit. 
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Progtwsts .—In parental syphilitic infection, the prognosis as 
regards the ovum is very bad, if special treatment has not 
been adopted. Repeated death of the foetus in successi\e 
pregnancies is, as has been pointed out, the rule. If a liviti)' 
child is born, it shows, or will almost certainly show, symp¬ 
toms of the disease, which if they do not end fatally, briii); 
about such conditions as result in permanent impairment of the 
health. The result of treatment systematically and perseveringly 
carried out is satisfactory. Abortion is prevented, the disease is 
arrested, and the foetus, carried to full term, is born in a healthy 
well - nourished condition. Where treatment is incompletely 
carried out, an apparently healthy child may be born, which, in 
later months or years, shows evidences of the taint in snuffles, 
fissures, badly-developed teeth, interstitial keratitis, and sudi 
cpnditions. 


TYPHUS FEVER 

Typhus fever is now a comparatively rare disease in these 
countries, and consequently its connection with pregnancy is not 
so important as is that of most of the other specific fevers with 
which we have dealt. For this reason, too, it is difficult to 
speak from our own experience, or from the experience of others 
whose treatment has been modified by modern antiseptic practice. 

It appears, however, that, contrary to expectation, the complica¬ 
tion of pregnancy in typhus fever is not particularly unfavourable. 
With such a grave disease, marked, as a rule, by a high and rapidly 
attained range of temperature and by severe constitutional symp¬ 
toms, one would expect almost certain abortion, and probably 
maternal death. Such consequences, however, do not appear to be 
the case. Murchison* says that pregnancy adds little to the danger 
of typhus fever, but that suckling induces anaemia and increases the 
chance of death by asthenia. He considers that pregnant women 
are not e-xempt from typhus fever; that women,even in an advanced 
stage of pregnancy, may pass through the disease without mis¬ 
carrying ; and, that when miscarriage does occur, it is not neces¬ 
sarily fatal to either the mother or the infant. He collected 
i6o cases, of which 71 aborted, 13 died, and 147 recovered. In 
seven patients of his own, who were confined during an,attack of 
^ph'us fever in the ninth month of pregnancy, two died of puerperal 
fever and five recovered, while all the children were alive and did 
well. Murchison also points out that, notwithstanding the sup¬ 
posed- prejudicial influences of pregnancy and suckling, the 
mortality was less in females than among males ^ every period 
of life above fifteen. 

These facts are in remarkable contrast to those in connection 
with relapsing fever, which was supposed by some to be but a mild 

' * I.or. Cl/., p. ai2. 
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f tvnhus fever, for in the former ‘ abortion is almost invan- 
ffe fetus dies; whereas in the latter abortion is the 
* reption, and when it occurs the child, if near full time, usually 

r,; Ument -The treatment calls for little special remark. Typhus 
. . not being usually accompanied by any putrid discharps, 

‘rr . s little if any, increased risk of septic infection It is a 
rlisease so that labour is likely to be accomplished by 
.Athen e ‘Ifusually with delay. Post-partum 

r'morrlTage is said’to occur with relative frequency, and must 
1 ,; tmated in the usual way. If delay in labour occurs, there need 
l,c no hesitation in applying the forceps. 



CHAPTER V 


OBOANIC Ain) FUNOTIONAL DISEASES IN PREONANCT . 


Acute Yellow Atrophy of the Liver’'f-Chorea>‘^Diabete3 Mellitus—Nepliriiis 
' StCardiac Disease; Mitral Stenosis; Aortic Regurgitation; Mitral Regur¬ 
gitation ; Combined Mitral and Aortic LesionS^HyperemesisGravidaruui 
't^Liiclampsia. 


i ACUTE YELLOW ATROPHY OF THE LIVER 

This condition is characterised by the rapid onset of illness, which 
soon develops into the typhoid state with muttering deliritnn 
usually followed by coma and death. Moderate jaundice appears 
early, and continues; vomiting is usual and the vomit may 
contain blood,—bleeding from other parts may also occur; and 
fever may be high or absent. The liver is painful and tender, 
and a daily diminution in its size may be noted. The urine 
scanty, high coloured, and of high specific gravity, urea is 
diminished or absent, and bile pigment, bile acids, and crystals 
of leucin and tyrosin are found in it. The average duration of 
the disease is one week. 

Little is known of the cause of acute yellow atrophy. It is 
believed to be a toxxmia due to some micro-organism, but none 
has as yet been isolated. Seventy per cent, of cases occur in 
women, and of these fifty per cent, are pregnant. If pregnant, 
the patient usually miscarries. 

,An interesting record of six cases is given by GifTard of 
Bombay.* In all, the symptoms and signs were well marked, 
and, in those in which a Mf mortem examination was made, the 
diagnosis was conSrmed. The following table gives the important 
details of these cases:— , * 

* Appendix to Report of Rotunda Hospilal, tgoi-igoa, Trua. Acad, oj 
MiHtiu in Inltni, 1903. 
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111 three of these cases, a post-mortem examination was made. 
In one case the liver was reduced to twenty-two ounces in weight, 
in a second case to fifty-two ounces, and in a third to twenty-five 
imnces. 

'/ reatment .—No special treatment is known to have any heneficial 
i.'lfcct. The only tKing that can be done is to endeavour to main¬ 
tain the patient’s strength. Labour should be induced if it does 
not come on spontaneously, and its course should be accelerated 
as much as possible. 


1 CHOREA 

The Combination of chorea and pregnancy is important from 
s(.'\eral points of view, and deserves more attention than is 
Usually given to it. Chorea is nearly three times more fref|uent 
among females than males, and, among predisposing and exciting 
circumstances, menstruation, pregnancy, and anamiia are well 
marked. Still, it is a rare complication of pregnancy. Rarnes, 
in 1868, collected fifty-six cases from all sources; Fehling, 
in 1874, collected sixty eight cases; Charpentier found only 
two cases out of 1,600 deliveries at the Clinique; and, in 
the Rotunda Hospital statistics, no case is noted in 20,000 
deliveries. A considerable proportion of cases occurring in 
pregnancj* have a clear history of a previous attack? F'ifteen 
'>ut of the fifty-six cases quoted by Barnes* have this history 
definitely noted, and in several others there is no report to 
indicate whether there had been a former attack or not. All 
'diservers who have inquired into the subject are agreed that 
chorea occurring in early life has a strong tendency to reappear 
ill pregnancy, though fortunately it does not always do so. When 
It does, it appears in the great majority of cases in the first 
pregnancy, but has been delayed to the second or even to the 

* Obritt, Tram. Land., I'ol. x. 
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third. Chorea may also occur for the first time during pregnant\. 
It does not necessarily reappear in successive pregnancies, though it 
sometimes recurs in some or in each of the succeeding pregnancit,-. 
fn no small proportion of cases (lo out of 56—Barnes), it has ceased 
during the course of pregnancy, but, as a rule, it continues till 
delivery. It may then cease with the pregnancy, or may coniimu 
for an indefinite time after. Very rarely (2 cases out of 5s 
Barnes) it comes on just after delivery. 

The death of the mother as a direct result of the chorea 
sufficiently frequent to place the disease amongst the very serioiw 
complications of pregnancy. Barnes found seventeen death.s in 
fifty-six cases; Spiegelberg found twenty-three deaths in eigliu- 
four cases; and Wenzel places the mortality at 27'3 per icni. 
Abortion or premature labour is also common, and occurred in 
eighteen out of fifty-six cases. As the expulsion of the omiiii. 
most frequently occurred before the child became viable, or, when 
viable, after its death, it will be seen that the fuital mortality 
is also exceedingly high. In view of the fact that the maternal 
mortality is much higher than the mortality that obtains amoiig'-t 
noii-pregnant ca.ses of chorea, Buist* has pointed out that, in a 
considerable number of cases, death was due to associated condi¬ 
tions such as eclampsia and sepsis. Nevertheless, if chorea predb 
poses to such associated conditions, its gravity remains. 

As has been already mentioned, the fietus often dies in uiao, 
and is thus a cause of premature labour. It may, however, reacli 
full term, and is then often welt developed and healthy, but it 
may, on the other hand, be weakly and ill-nourished, and "<1 
may not long survive its birth. In a few cases, the child Ini'; 
been known to develop chorea early in childhood, and in one 
rase was born with choreiform movements which persisted 
throughout life (M,ayo). 

Chorea most fretiuently makes its appearance during the fn>t 
half of pregnancy, most commonly about the third or foniili 
month. Of lifty-sevcn cases, twenty-two began during the fn‘'t 
three months, twenty-three during the second three month'-, 
and only twelve in the last three months. On the whole, the 
pregnant condition appears to aggravate chorea. In some case-, 
no doubt, the symptoms remain mild throughout, and, as ha-i 
been mentioned, may even disappear, but, in the majority of 
cases, the symptoms appear to be much more severe than 
in a corresponding proportion of ordinary non-pregnant cases. 
The movements are frerjuently so continuous that the patient 
is worn out for want of sleep and prostrated from sheer muscular 
e.xhaustion, and they may be so violent that she falls out of bed. 
unless she is constantly held do^yn. Speech and'even deglutition 
may be interfered with by spasm of the muscles about the mouth 
and pharynx, and respiration may be so erratic and spasmodic 
that cyanosis is produced. In the worst type of case, the mind 
* 'Choreain Pregnancy.' Eiin. Obslil. Tran!., 1894-5, 
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In, oiDcs dull, delirium comes on, and coma follows. In some 
, .1-, ,, iii.inia or other form of mental disorder develops during the 
pr,i:;n-'S of the case, and this condition may persist after delivery 

ni.iv l)e recovered from when the pregnancy or the chorea 
tiriiimates, or, on the other hand, may cause a fatal termination. 

Chorea has a distinct tendency to provoke labour. This may 
i i- ( \plained by the profound disturbance of the nervous system 
V.ii'.ili it causes; by interference with the functions of the body, 
.iMcl, amongst these, with that of respiration, as lire proper aeration 
I,; the blood is prevented, and the latter also becomes overloaded 
with carbonic acid from the increased muscular action; and by 
thu general impairment of nutrition following these conditions. 

I'lic condition of the urine in chorea is similar to that with which 
wr arc familiar in febrile statc.s. It has a deep colour and heavy 
jxi'iiir, ;i high specific gravity, and there is great deposit of 
iiMtL".. Later, it may become alkaline with a considerable e.xcess 
oi phosphates and urea. Tcxld, Jleale, and Hence Jones made 
special re.searches into the urine in chorea, but, further than estab¬ 
lishing that the above conditions were the rule, and that the 
nc, asional appearance of albumin and sugar had no direct rela- 
linii to the chorea, they found no definite characters peculiar to 
the di.sease, or throwing any light on its origin. 

I niitment. —The treatment of these cases should aim at the 
\civ outset at curing the chorea. For this, rest and freedom 
from an.xiety are essential. The administration of iron, /.inc, 
'irychnia, or bromide of potassium has been recommended, but 
the best results arc perhaps obtained from arsenic, beginning 
'Mih a small dose three minims of b'ovvler's solution well 
diluted, and rapidly increasing it up to ten minims, or even 
more, three times a day, after food. .\s soon as itching of the 

i >elids or diarrho-a appear, no further increase is made, and, if 
1 ! cse symptoms increase, the dose must be reduced or even 
du‘ drug stopped for a time. The drug should, however, be 
cium as continuously as possible until the symptoms abate, when 
the amount is gradually reduced. If the case is severe and will 

ii 't yield to drugs, it may be necessary at times to use i hloro- 
loiin to give the patient some rest from the continuous and 
rmlent movements. Opium, morphia, and other sedatives 
' i\e been frequently tried, bui with disappointing results, 
l-'en aftet chloroform, it has been sometimes observed that 
-le movements come on with much greater vigour than before, as 
■ ’on as the effect of the drug has passed off. Digital or mechani- 
' d dilatation of the os, may perhaps be tried, as, in a case related 
'■y Wade, digital dilatation of the os cured the chorea, without 
interrupting the>pregnancy, which continued to term. 

In these cases, one must bfe on’ the alert for any signs of 
direatening mental impairment or mania, for any indication that 
the strength of the patient is failing, or for evidence that the 
convulsions are increasing in frequency and force. Under such 
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circumstances, the induction of premature labour is indicated, h 
is remarkable how rapidly grave symptoms come on, and, as tht 
induction of labour takes some little time, it is well not to postpone 
active treatment until the last moment, as it may then bo too 
late to save the patient’s life. Induction of labour does not 
always bring about the termination of the chorea, but it most 
frequently does so, and in such cases the prognosis is good. If, 
on the other hand, the symptoms continue after labour, the 
prognosis is unfavourable. The best method of induction i*. 
that which involves the least irritation and disturbance of the 
patient, and leaves labour as much as possible to Nature. 1 -or 
this reason, Krauze’s method of inducing labour by passing an 
elastic bougie between the membranes and the uterine wall, is 
perhaps the most suitable. Once labour has set in, and the 
uterine orifice has become fully dilated, there is usually no deltiv 
nor further trouble, the child being as a rule expelled by the' 
natural efforts. Should there, however, be any delay, or appear¬ 
ance of exhaustion on the part of the mother, labour should he 
completed as rapidly as posttible by the forceps. Owing to the 
choreic movements, considerable difHculty may be experienced in 
any necessary manipulations. Chloroform, however, is well borne, 
and should be pushed far enough to keep the patient quiet. 


>'■ DIAliCTKS MKLLITUS 

It is well known, since the researches of Blot* in 1856, that 
towards the end of pregnancy and during lactation, a snuill 
quantity of sugar can generally be easily found in the urine ; this 
has been called galactosuria or resorption-diabetes. It is not 
considered a disease or an abnormal condition, and must not he 
confounded with true diabetes, to which alone we at present 
refer. Matthews Duncan stated that in the Edinburgh Maternity, 
when verifying the French researches, he had found traces of 
sugar in the urine of every nursing woman, and that it was a 
natural physiological condition which had not been shown to ha\e 
any relation to the disease diabetes. 

The occurrence of dialretes in pregnancy is rare. In the fir.'<t 
place, the disease is not a very common one; and in the second 
place, the debility caused by it is usually so great, that, as a rule, 
the sexual functions, including menstruation, are arrested. It 
is known that in the male, at least, sexual power is, as a rule, 
early lost, and it is probable that a simitar consequence ^so occurs 
in the female. There are notable instances, however, which 
prove the retention of sexual poteuce. Seegen iwentions that he 
has seen regular menstruafion bp till death in cases of severe 
diabetes, and several cases are on record of diabetic women 
having had successive pregnancies without any interruption of 
* Gattiti its Hopilanx, 1856. 
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ilie disease. It is therefore probable that the combination is not 
ijaite so rare as it has been considered to be. It is remarkable 
h'jw little attention has been drawn to it in text-books, journals, 
or hospital reports, and it is quite possible that cases escape 
detection because they are not looked for. Frerichs says that 
of j'<6 diabetics under his own care,. 104 were females, and, of 
these, only one was pregnant. Griesinger found only two pregnant 
rases amongst fifty-three female diabetics. Stengel* has recently 
collected from all sources nineteen cases, amongst which twenty* 
r,even pregnancies attended with diabetic symptoms occurred. 

The recorded cases show that pregnancy may occur in a 
diabetic woman, or that diabetes may commence during preg- 
ii.incy, and continue. Diabetes may also occur only during preg¬ 
nancy, as in the remarkable case recorded by llennewitz, in which 

woman, aged twenty, was diabetic only while pregnant, and at 
other times was healthy; or, on the other hand, after the cure 
of (Halites, pregnancy may take pLace without the recurrence of 
the disease. From Stengel’s investigation of nineteen collected 
ca'.fs, it would appear that, when diabetes complicates pregtiancy, 
It is visually in the,case of a multipara, as only three of these 
l>iitients were primipara,'. 

I tiabetes is undoubtedly a very grave complication of pregnancy, 
maternal death having occurred at the time of lalwur, or within 
a few weeks, in ten out of nineteen cases. Abortion occurred 
in >ix of the twenty-seven pregnancies, and in eight the fmtiis was 
horn dead or died shortly after birth. The child is often of very 
large size, this sometimes being due to anasarca, and in one case 
It was born with diabetes. Hydramnios is common, and sugar 
has been found in the amniotic fluid. Death may occur soon after 
the onset of labour, or, more commonly, very soon after delivery. 
It is usually due to coma, probably induced by the an.xiety and 
t.itigue of labour. Sometimes, though much more rarely, death 
O' curs suddenly from collapse, or cardiac syncope, or from an 
associated phthisis. Seegen records the case of a patient who, 
‘hiring the continuance of diabetes, conceived three times, and 
a I ways miscarried about the middle of pregnancy —dying at the last 
miscarriage. Pregnancy may continue to term, but the onset of 
premature labour is the rule, probably due to the death of the 
lotus. ^ 

Treatment .—The general treatment of these cases is similar 
!'> that of diabetes occurring in non-pregnant women, and should 
he careful and unremitting, special care being taken ihat the 
patient is not subjected to mental worry, and is not allowed 
to undergo fatigue of any kind. Apparently, from the cases 
recorded, no.fij^d rule can be, laid down as to the treatment 
of the pregnancy. As we have said, the latter may terminate nor¬ 
mally both for mother and child, or it may terminate fatally for 
the child without any warning and without any ill effect on the 
• Univ, of PeMMsyloaaia Med. Bullelin, October, 1903. 
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mother. It may sometimes be necessary to induce premalua- 
labour, either for the sake of the mother or of the child, Imi 
the indications are not plain, and the result is not promisin'' 
Schauta* considers that, in diabetes, pregnancy ought to Ik 
interrupted, on account of the high rate of mortality in lioth i 
mother and child, but as he appears to favour this line of treat¬ 
ment for so many complications of pregnancy, one is inclined to 
discount his recommendation. In a case recorded by Mattliewv 
Duncan premature labour was induced on the sudden appearaiu r 
of alarming symptoms of maternal collapse, but the child wa- 
horn dead and macerated, and the operation did not save tin- 
mother. Labour may be induced for the sake of the child, citlicr 
on account of the impending death of the mother, or when tlie 
experience of former pregnancies showed that the child, thoiijtli 
reaching a viable age, died before labour came on. 

In the management of labour itself, undue deltiy must In- 
avoided, and if little progress is being made, delivery should In.- 
hastened either by turning or by the application of the for( (‘|is. 
Asa rule, bowe\ er, labour is easy and not prolonged. A model ate 
degree of chloroform anesthesia is not contrtpindicated. Duiiiiy 
the progress of the case, it is necessary to remember that a l:u;ti' 
amount of urine is being excreted, and that the bladder will 
ptiuirc to be frequently emptied, if necessary with a catlielcr. 
The medical attendant must also remember that the onset ol 
coma may occur in some cases. 


NliPHUITIS 

The relation of nephritis to pregnancy has received niorc 
iittention from obstetricians than any other subject of general 
medicine, on account of the connection of this disease with 
eclampsia. As the milder degrees of nephritis are only recognised 
by the presence of albuminuria, we must discuss the subject 
under this symptom, irre.spective of the fact that it is possible to 
have albumin in the urine, without any definite inflammatory 
change (nephritis) in the kidney. 

Frtqutncy .—There is such a wide difl'erence of opinion amongst 
observers as to the frec)uency of albuminuria in pregnane). 
that one can only suppose that there is a difference in the 
standard taken as to the amdunt or persistence of albumen that i- 
considered pathological, or to the method of testing employed.. 
Dumas, from an examination of the statistics of several observers, 
considers that albuminuria occurs in one out of every five or six 
pregnant women, Gillette in thiity per cent., Buker in four pc' 
cent., and Parvin in six per cent, of cases. Albuminuria is very 
frequently met with in twin pregnancies. It is more frequent in 

* Report Fourth Internat. Cong. Gynaecol., 1902. 
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primipwif than multiparao, and more common in the late than 
in tlu‘ early months of pregnancy. 

.lAiology .—A woman, the subject of chronic nephritis, may 
he( omc pregnant, or a pregnant woman may become the subject 
ol orilmary acute nephritis from any of the usual causes of that 
, uncluion. Other cases also occur which require a diflerent 
1 la^Mliiation, and amongst these two forms of renal disease 
.ire recognised:—(i) The kidney of pregnancy (Leyden) cliarac- 
leri-icd by the symptoms of sub-acute nephritis coming on in the 
l.iior months of pregnancy, persisting throughout it, and usually 
passing off after delivery, not to recur; and (2) the relapsing 
kiiiney of pregnancy, in which albumin and casts are found 
itoni the early months of pregnancy, disappear after delivery and 
louirii with each subsequent pregnancy. Several theories have 
, been brought forward to account for these conditions, and of these 
die following are the most important;— 

(I) The increased work thrown upon the kidneys by pregnancy, 
associated with a direct irritation or inflammation of the kidney, 
'.lie result of an altered condition and greater impurity of the blood. 

I-’) Pressure on the renal veins by the enlarged uterus and 
lon.sequent venou 3 congestion of the kidneys —a condition 
an.ilogous to the congestive albuminuria of cardiac disease. 

(.1) Pressure of the uterus on the ureters. 

(4) .\na;mia of the kidney caused by spasm of the renal vessels 
produced reflexly by stimuli from the genital organs (Duhrs.sen 
.and Spiegelberg). 

(5) .\na:mia of the kidney due to blocking of the renal ve.s.sels 
I'>■ minute emboli, either resulting from some ferment in the blood 
wliit h causes coaguli to form, or coming from the placenta. 

I’athological Changes .—In ordinary acute or chronic nephritis 
O' I iirring during pregnancy, the histological clianges in the 
kidneys do not differ in any way from tlie changes that occur in 
lac non-pregnant state. In the kidney of pregnancy, the organ is 
enlarged, and pale; the capsule strips readily, but small particles 
"1 renal substance adhere to it; the cortex is swollen and ana'inic; 
■uid the medullary portion is often congested. The epithelium 
of the tubes becomes swollen, granular, and shows fatty degenera- 
•'on ; there is very frequently an infiltration of small round cells 
about the glomeruli, particularly .tround the ‘neck,’ where the 
'csselsenffer; and, when this is present, desquamation of the glome- 
"ilar epithelium is seen. Here and there in the connective tissue, 
a similar infiltration of small round cells is seen, which press on 
'be blood vessels. 


■'symptoms .—The symptoms are those of Bright's disease \arying 
111 degree—namely, probable anasarca, albuminuria, tube casts in 
' le urine, and a probable change from the normal in the quantity 
of urine passed. In very chronic nephritis, the quantity is usually 
increased, but more frequently, as in sub-acute or acute nephritis, 
'’r in the nephritis of pregnancy, the urine will be found to be 
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dimiAished. In chronic cases, there is cardiac hypertrophy 
with high tension pulse. Nephritis is decidedly aggravated l/y 
pregnancy, and so all its symptoms become more marked. 
Thus, a local mdema may go on to a general anasarca, with 
efTusion into the serous cavities; the urine tends to dimini<,li 
steadily in quantity, with increase of albumin, higher specilii. 
gravity, and diminution in the total quantity of urea ; the diges¬ 
tion becomes disordered, and headache and vomiting (early urxiiiu. 
symptom^), weakness and inability to exercise, disturbance 
of vision—dimness or amaurosis, and drowsiness and mental 
obscuration may occur; and, finally, twitchings of muscles or 
limbs, going on to actual convulsions, and ending in cuma 
and death. During some stage in this sequence of events, 
it is probable that the pregnancy will terminate prematurely, 
usually preceded or accompanied by the death of the hetiis. 
Of these symptoms, the most important, from a prognostic 
point of view, are the steady diminution in the quantity of the 
urine, and the eye symptoms. Doth eyes are, as a rule, afTectcd, 
although often not erjually so; vision is much lowered, and even 
perception of light may be wanting. ‘ Blindness is not always due 
to organic changes in the retina, and is often largely the result of 
uraimia' (Swanxy). The changes seen with the ophthalmoscope 
are, venous hyperotmia, swelling of the papilla and of the retina 
in its neighbourh(x>d, hamiorrhages into the retina, and white 
spots in a zone around the papilla. 

Eclampsia is not specially liable to occur in true Bright’s disea.se, 
a fact which has given observers cause to seek for some othei 
explanation than renal disease for this serious condition, but is 
more commonly found in association with the kidney of pregnancy. 
The opinion is held more generally now than formerly, that 
the nephritis is not the cause of the eclampsia, but that both 
nephritis and eclampsia are merely the expression of someexistin.g 
intoxication. The condition of the kidneys is important, however, 
in that, by an examination of the urine, its quality, amount, 
specific gravity, and sediment, we have a tolerably reliable 
method of estimating the danger of the onset of eclampsia. 

In the so-called relapsing kidney of pregnancy, the symptoms 
closely resemble those of acute Bright’s disease. They come on 
early in pregnancy, continue throughout it, and disappear when it 
terminates, to re-appear in each succeeding pregnancy. 'The foetus 
usually dies, and eclampsia is rare, though urgent symptoms 
may arise, as in other forms of nephritis. 

Treatment —The routine examination of the urine in every case 
of pregnancy should be carried out as soon as the patient comes 
under observation. If albuminuria is found, treatment should 
be adopted at once, and continued either until the urine remains 
free from albumin—a rare but possible event, or until the case 
passes out of the obstetrician’s hands. If there is no symptom 
of nephritis other than albuminuria, it will be sufficient to advise 
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lii.ii tin; dietary should consist of light food with very little meat, 
CM e|)t that of fowl and fish, once daily, no soups nor meat extracts, 
D'lr alcohol. The bowels should act at least once a day, otlrer- 
\uvc a simple purgative, such as a compound rhubarb pill or 
a drachm of the liquid extract of cascara sagrada, should be 
taken. 

\\ hen, from previous experience of the patient, we expect that 
nephritis will come on as the period of pregnancy advances, more 
nuid prophylaxis should be employed, the diet being practically 
restricted to milk and farinaceous foods, and the bowels not only 
made to act daily, but purged once or twice a week. For this 
purpose, one and a half drachms of Pulv. Glycyrrhiza; Co. or two 
ounces of Mist. Senna: Co. may be given. 

When definite symptoms of true nephritis are present, we 
annot hope for a cure, and so imist be satisfied either to ameliorate 
iliein, if we can, or to prevent their increasing in number and 
M'cerity. The quantity of urine passed daily must be accurately 
measured and recorded, as an important index of the progress of 
ilic case. Milk must be the principal diet. Tarnier, indeed, 
ad\ ises that it should be the sole food and drink, beginning the 
irealment by gradually diminishing other food and increasing the 
ipiantity of milk, till as much milk as possible, i.c,, up to four 
ipiarts daily, is taken, and no other food or drink. I'ew patients 
I an tolerate this, however, and it is more usual to allow milk 
puddings, cornflour, eggs, vegetables, and fruit—but little or no 
meat, and that chiefly chicken and fish. Hroths, meat extracts, 
and alcohol are to be strictly avoided. The more severe the 
c.isc, the less food, other than milk, is allowed. Any con- 
linuous diminution in the amount of urine calls for restrii;tion 
"f diet, and cathartic action of the bowels by a saline draught 
Mich as one or two ounces of Mist. Senna; Co. Another safe and 
I ( liable hydragogue purgative in such c<ases is one drachm of 
I’ll IV. Jalapas Co. Diuretic action may Ire induced by five to 
ten minim doses of the tincture of digitalis in mixture, or by the 
powdered leaves combined with mercury and squill (gr.i.ss. of 
each), in a pill, given three times a day. If there is no improve¬ 
ment, the patient must be kept in lied on a diet of milk 
alone, and be freely purged. If further diuresis is re(]uired, she 
should Ire placed in a hot p.ack for half an hour, an hour, or two 
hours, according as it is seen that free diaphoresis is induc ed, and 
that the patient appears comfortable and quiet, and does not 
show signs of distress or weakness. Other means of inducing 
diaphoresis are drugs, hot-vapour baths, and hot-water baths, 
but they do not appear to us to be as reliable or as easily 
managed as i? the hot pack. The symptoms which point to 
extreme urgency are threatened suppression of urine, threatened 
cardiac failure, severe dyspnma, constant vomiting, mental 
obscuration, eye symptoms such as marked amblyopia or 
amaurosis, marked albuminuric retinitis, or retinal haemorrhages; 
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and, in the presence of these, the question of undertakin" the 
induction of labour must be considered. If such a course is to 
be adopted, it should be carried out with the least possible clclnvi 

The chief point, so far as the obstetrical treatment of the (an- 
is concerned, is the (juestion of the induction of premature labour, 
and on this point there is great diversity of opinion. Pregn:im \ 
has a distinctly unfavourable influence upon chronic Briglit's 
disease, and, for this reason, .some writers recommend that in 
a well-marked case early abortion should be brought about, in 
order to save the mother from the almost certain aggravation ijf 
symptoms and the possible increase in the disease. Hoffmeicr, 
after a very careful consideration of all the bearings of such cases, 
has come to the conclusion, that, in chronic nephritis, pregnam y 
should be interrupted artificially in the interests of the motln i, 
when, in spite of suitable treatment, the symptoms of the disea'-e 
become worse, or even when they do not improve. This \ icw 
is the more easily accepted when we reniemlier that the fu tal 
mortality amounts to 50 or Cto per cent. 

If the operation is to be successful in saving the life of 
the mother, it nuist be undertaken before her condition lias 
reached such a state that there is almost cohiplete siippre.s.sioii 
of urine, and threatened iinemia. It is necessary to carefully 
watch the case, and to induce labour without delay if it is scni 
that, in spite of treatment, the symptoms are tending to this 
termination. 

In nephritis due to pregnancy, symptoms arise as a rule in llu' 
later months, and the induction of labour is seldom required. 
I’ajot is of opinion that labour should never be induced in tlu' 
kidney of pregnancy, as he considers the operation more dangerou- 
than eclampsia it.self. IIofTmeier, however, considers that in view 
of the danger of eclampsia, artificial interruption of pregnancy is 
indicated if, in spite of suitable dietetic treatment, the symptoni- 
stcadily become more serious. With this view wc agree, as, in 
such c.ase.s, if pregnancy does not come to an end, the death’of 
the patient is almost certain. 

Prognosis .—Nephritis is one of the most common causes of 
recurring death of the fci tiis in uiero, and is also most dangerous 
to the life of the mother. Apart from the consequences of 
eclampsia, si.\ly per cent, of children are lost in nephritis, eitliei 
by death jh utcro or by premature delivery before Viability.' 
Hoflineier places the maternal mortality of nephritis alone at 
thirty-three per cent. This, he admits, is probably too high, 
many of the cases being severe ones, and sent to the iinblic 
hospital on that account. Still, the mortality is very high, and 
the earlier the symptoms of disturlied compensatiwi the higher it 
becomes. It is probable that it* is higher than even statistics 
show, for the evil effect of pregnancy on the nephritis does not 
end with labour; the pregnancy has reacted on the whole renal 
* Internal. Cong, GynxKiol., 1902. t Hoffmeier,/<v fit. 
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.iiiil vascular system,and may have a remote and fatal effect l>eyoiid 
thi [ici iocl which would he included in obstetrical statistics. 

It is difficult to say what is the mortality resulting from the 
kitliicy of pregnancy, as statistics usually deal, not with the condi- 
tMii itself, but with the associated eclampsia. The occurrence of 
n lampsia is relatively frequent in this form of nephritis, and in 
the former the mortality varies from twelve to thirty per cent. 


' CAKDi.\c i)isi-:.\.sb: 

The relation of cardiac disease to piegnancy is. as a rule, \ery 
inailei|uately dealt with in English works on obstetrics. Angus 
Mae Donald’s monograph, published as long ago as 1S77 in the 
, Ol'^h’lncal Journal, is still perhaps the most valuable contribution 
oil the subject, and he, at that time, complained of the scant 
inaiiner in which cardiac disea.se was dealt with by writeis on 
o!i‘'ietrical subjects, and the complaint is still justilied. 

Te.\t-books on midwifery nearly all mention organic disease of 
tile heart in relation to pregnancy, but these references are nsutdly 
\ague and generaf, and, as a rule, no attempt is made to dili'er- 
entiate between the dilferent forms and their special efiecis on 
pregnancy and parturition. It is only by such considerations, 
iiiiwever, that we can form any intelligent estimate of the tiddi- 
tional risks that pregnancy and parturition impose, and of the 
measures we must adopt so as to avoid or diminish such risks. 

W'c may here confine ourselves to the consideration of the 
cliccts of valvular lesions of the heart, and only those of the left 
'ide need be dealt with. Further, aortic stenosis by it.sclf is so 
rare, that it may be ignored, .and consequently the varieties that 
must be considered are the following :—.‘\ortic regurgitation, alone 
or combined with stenosis ; mitral regurgitation ; mitral stenosis ; 
mi.\ed aortic and mitral lesions. 

'k'e propose to first discuss the general relations of cardiac 
dise.ase to pregnancy and its treatment, and then to discuss the 
particular consequences .and treatment of the different forms of 
valvular disease. 

Darcher, in 1825, was the first to point out th.at during preg¬ 
nancy under normal conditions tile heart hypertrophies, in < onse- 
quence oT the increased work it has to do, and the larger v.xseul.ar 
area it supplies. This hypertrophy is for the most part confined 
to the left ventricle, as although the needs of the fietus throw 
increased work on the pulmonary circulation also, the latter is 
not so greatly increased as to call for a marked hypertro|)hy of 
the right vent*icle. It has been suggested that the involution of 
the heart after pregnancy may'not so complete that it returns 
to its original condition, and that thus, repeated pregnancies, 
especially if they recur rapidly, may induce a condition of per¬ 
sistent hypertrophy. It is conceivable that this may in some 
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cases occur, and, if so, it is possible that this may change the 
diameter of the mitral or of the aortic orifice, or of both, and 
thus lead to insufficiency, without any other morbid condition. 
Such an occurrence must, however, be extremely rare. 

It is easy to understand how the occurrence of pregnancy 
causes a rapid development of the symptoms of a hitherto latent 
cardiac lesion. The enormous and rapidly increasing area of the 
uterus with its decidual and placental vessels, together with the 
increasing ejuantity of blood, give the heart an increased and in¬ 
creasing amount of work. If, before pregnancy, the heart had a 
leaking or stenosed valvular opening, it hypertrophied to compen¬ 
sate for this; but now it is called on to hypertrophy still more, and 
militating against its ability to do so is the fact that the nutriti\e 
quality of the blood is inferior and daily becomes more so, as it 
carries the fa;tal as well as the maternal impurities. In addition 
to this, the freedom of action of the heart is becoming impeded l)y 
pressure due to the increasing size of the uterus, so that the e.s- 
cursions of the diaphragm are less free. This pressure not only 
di.splaces the heart upwards, but limits the full expansion of the 
lungs, so limiting their oxygenating power on the blood. Hence 
it is that the compensating power of the heart rapidly fails, when, 
to a valvular lesion, is superadded the increased strain of pregnane y. 
We are aware that Dohrn, Kiiclienmeister, and others have 
maintained, as the result of their measurements and experiments, 
that the total capacity of the lungs of the human female is con¬ 
stant throughout normal pregnancy. Still, it is difficult to belie\e 
this, as the increased freejiiency of respiration, its shallowness, 
and the ease with which dyspniea comes on, all point to a limita¬ 
tion of the capacity and the expansion of the lungs. However, 
whatever may be the condition in health, there is no question 
that the upward pressure of the diaphragm has an injurious effect 
on a damaged heart. 

The time at which the symptoms of failing compensation 
manifest themselves, and the rapidity with which they develop, 
de{)end on the degree of the valvular lesion and the previous 
condition of healtli of the patient. In a first pregnancy, these 
symptoms may not at any time become urgent, but they seldom 
fail to become so iu a siilxsequent pregnancy. The usual period 
at which they manifest themselves is just about the mid-term 
of pregnancy, that is, about the fifth month. As \he case 
progresses, the woman may die from the effects of the cardiac 
lesion during pregnancy, premature expulsion of the ovum may 
occur, or pregnancy may continue. If she reaches full term, 
labour may prove fatal. Even after labour has been successfully 
accomplished, it is not uncommon fortthe mother to die, within a 
few days, weeks, or even months, as a late result of the associa¬ 
tion of pregnancy and heart disease. 

Various explanations have been offered of the relatively fre¬ 
quent premature expulsion of the ovum in cardiac cases. In 
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siiiiie cases, it appears as if venous congestion leads to dilatation 
of the placental vessels with rupture and separation of the 
placenta. In others, the onset of labour appears to be due to 
, jaiiosis, which causes the stimulation of the uterine centres by 
tin- accumulation of CO, in the blood. 

C.t iicnil Tnatnunt of Cardiac Lesions .—The treatment of cardiac 
Ic'.ioiis commences, not with the period of gestation, but on the 
lir.st recognition of a cardiac lesion, whenever that may be. A 
woman known to have cardiac disease should be carefully 
watched for the slightest indication of commencing failure of 
(umpensation, if there is any likelihood of her being pregnant. If 
cyniptonis appear, she should be confined to bed, and digitalis or 
'.trophanthus administered until compensation is again established. 
Ill any ca.se, even though no cardiac symptoms are present, her 
, general health should be diligently watched, the bowels kept open, 
and rest enjoined. If she becomes pregnant, these precautions are 
doubly important. Should failure of compensation occur in spite of 
.dl precautions, and the symptoms increase in gravity, the medical 
man must be prepared to bring the pregnancy to an end at any 
lime if it is found to be necessary to do so. The question of the 
propriety of induciilg labour in cardiac disease is a difficult one, and 
IS still unsettled. Jardine says ‘ The results from induction are 
so bad, that I am inclined to question the propriety of doing the 
"peration. The risk is e.\ceedingly great. In a bad case, I should 
advise the induction of abortion before the fourth month, i.e., 
before the extra strain has begun to tell on the heart, but in the 
later months I should be very loth to interfere.' The general 
teaching of text-books also is against inducing labour, our 
f.xainination of isolated and collected cases tends to support 
this teaching, and MacDonald definitely held the same opinion. 

I here have Ireen, however, great advances since MacDonald’s 
lime, in the methods of inducing labour and of rapidly empty¬ 
ing the uterus, and in the future, as experience is gained, those 
may enable us to take a less pessimistic view of a treatment 
’■vliich appears in some cases to give the only possible hope of 
relief. 

Our own views on the treatment of cardiac cases may be briefly 
summed up as follows. *.If the symptoms of the patient are slight, 
and we have reason to Irelieve ll.at sufficient compiensation will 
occur to Carry her safely through pregnancy, the latter should lie 
allowed to continue. Ilf the patient is seen at an early stage of 
pregnancy, while the heart is still working properly, but from 
her history we have reason to believe that its ultimate failure is 
probable, lalrour should be induced before any symptoms of 
failing compensation appear.If, on the other hand, the patient is 
not seen until marked cardiac Symptoms have occurred, attempts 
.‘ihould be made to restore compensation. If these attempts are 
successful, labour should then 1% induced, lest a recurrence of 
the symptoms should occur, with probably fatal consequences. 
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Similarly, if oiir efforts at restorinf; compensation fail, tlif: 
condition of the patient is desperate, and the induction of laliour 
should still be carried out, as it affords a small hope, when 
if pregnancy is allowed to continue there is none. The evil resuli, 
of leaving cardiac ca.ses until the severity of the .symptoms induce 
spontaneous delivery is seen in the fact that of fourteen casce 
recorded by MacDonald and Gardiner in which premature 
delivery came on, only three recovered, and these were casts ui 
aortic disease. 

Whetlier labour is induced or comes on at full term, it should 
be terminated as rapidly as possible. Digitalis or strophanthns 
and stimulants may be freely given ; ana 3 sthetics are well borne, 
and should be used; if there is the least delay in progress, the 
os should be artificially dilated by llossi’s or I'rommer’s dilalnr, 
and the child extracted with the forceps. In the third stage of ^ 
labour, the loss of a certain amount of blood is advisable, and. 
consef)uently, active measures to prevent a loss need not be at 
once taken. If the uterine ha’inorrhage is scanty, and there aie 
signs of cardiac engorgement, a vein should be opened in tlic 
arm. If there is great uideina of the vulva, the labia may re(iuiie 
to he freely punctured at the commencement of labour with sttict 
antiseptic precautions, and allowed to drain into sterile dressings. 
Strychnine gr.), with digitalin (,Jfl to gr). given hypoder¬ 
mically, will be found serviceable in combating the cardiac weak¬ 
ness, and in aortic cases Nitrite of Amyl may prove of use in 
lowering the blood-pressure and relieving the strain on the heart. 

'I'he nursing of the infant should be prohibited in even the 
mildest crises. The call it makes on tlie strength and nutri¬ 
tion of the patient is most injurious to the heart in its endeavour 
to recover from the strain of pregnancy and parturition, and to 
regain its full compensation. 

Prognosis .—The following table shows the results of 28 ca.ses, 
which MacDonald has met with himself or collected from various 
trustworthy sources;— 


Nature of Lesion. 

Number of Cases. 

Deaths. 

Percentage. 

Mitral stenosis .. 

\2 

'} 

75 

Mitral reRurKitation .. 

8 

3 

. 37 5 

Aortic reKurRitalion . . 

■ • 5 

2 

40 

' Dilateil weak heart' 

.. ' t 

1 

100 

' Plastic endocarditis' 

I 

1 

• too 

Ulcerative endocarditis 

.. I i 

I 

too 

Total .. 

.. 28 

1 

17 

6o'7 

_ _ .. 


_ 

__ 


Thus, in twenty-eight cases there were seventeen deaths, or 
6 o' 7 per cent., and of these seventeen fatal cases, ten uere 
primiparre. ‘ This,’ as MacDonald says,' in cases presenting no 
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piir. ly obstetric cause likely to lead to increased mortality, leaves 
It lii \ Olid ijuestion that the combination (of pregnancy and cardiac 
lii-r is extremely liable to prove fatal.’ 

lanline* has given carefully detailed notes of thirteen ciises in 
Ills own practice, and from these and others wliich he hasoliserved 
lii ili.uvs valuable conclusions as to management. In tlie reported 
I ,M'>, he was very fortunate in lo.sing only one patient, though 
si'vcral patients had mitral stenosis. 

The most serious lesion appears to be mitral stenosis; after 
that aortic regurgitation ; and then mitral regurgitation, alone or 
i'(iiiil>iiied with stenosis or an aortic lesion. 

I'iiially, the question must be answered. Should a woman with 
\alviilar disea.se marry ? The answer to the friends or relatives 
if ihc patient must be ‘No.’ Our advice will probably nut be 
t.iken, but, all the same, it should be given, and none the less 
(kliiiitely on that account. There is no use in ‘hedging’ by 
MMiig that, if failure of compen.sation has ever occurred, or if the 
cliiniage to the valve is considerable, or if some particular valve is 
m\ (lived, she should not marry. In view of the seijiicnce of events 
iihirh we know to be usual in any case of valvular lesion, and 
rciiieiiibering that a woman has duties as a wife and as a mother 
iiliicli require her health and strength for their due performance, 
ihei'c should be no hesitation in the mind of the physician as to 
wli.it answer he would give to such an enquiry. , 

It is astonishing how frequently the question is raised in text¬ 
books, and how evasively it is answered. That ‘ the perils of 
iiiairiage should be clearly stated to both the contracting parties,’ 
a^aiKised by a very recent American treatise on ‘ The Heart,’ 
i> not the way out of the difficulty. The physician has many 
I'ii//.ling questions to answer, but this is not one of them, and, as 
in'- opinion has been asked, it should be given in a definite and 
unequivocal manner. 

Mitral Stenosis.—As is well known, mitral stenosis is more 
' immonly met with in females than in males, though the reason 
>- not obvious. Its onset is very frequently insidious, no history 
"t an attack of rheumatism being forthcoming, although-generally 
'■igue,'but slight, pains have lieen noticed in the joints. The 
Milijects of mitral stenosis are usually thin, anatmic, and weakly, 
■iiid suffer from cold extremities. They seem to have less blood 
than norhial—the stream passing through the narrow mitral 
'pening only affording a small volume for the ventricle to send on 
■It each systole. It is probably for this reason that these patients 
make such a poor fight during pregnancy. 

Urgent symptoms most freiiuently arise in the second stage of 
iabour, and call for prompt measures. These symptoms are 
irregularity of pulse, cyanosis, and threatening or actual syncope. 
It is the ‘ bearing-down ’ of this stage that so increases the danger. 
Uuring this time the lungs are tensely fdled with air, the glottis 
* [oiirnal oj Otslelrus, iQoz. 
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closed, the diaphragm depressed, and the whole muscular systtm, 
including the uterus, in a state of strong contraction. In t(,n. 
■sefiuence, the blood from all these parts is driven into the 
veins, and thus thrown upon the already overloaded, overwork^, 
and exhausted right lieart. The narrowed mitral opening doe. 
not allow this blood to be freely passed on, and the left aurifh. 
and the right heart become overdistended. From this caiKe, 
paralysis may occur, and not, as Fritsch has explained, from a 
sudden influx of blood entering the chambers of the heart when 
in a state of emptiness. The fall in blood-pressure which occur';, 
and which MacDonald demonstrated by tracings, is thus explained 
by tile distended left auricle, with its weakened pulsations, bein'; 
unable to send on enough blood through the narrowed mitral 
orifice to supply the left ventricle. Hence, comes the irregular 
dickering pulse and the increasing cyanosis bringing about a, 
gradual, but finally profound, narcosis, which will end in death it 
not interrupted. 

Such a train of symptoms appears to forbid the administration 
of chloroform, but several recorded cases go far to prove the 
contrary. A moderate degree of chloroform narcosis lessens or 
does away with the bearing-down efforts, which, as we have .seen, 
have such an evil efl'ect. The labour may then be ended by the 
application of the forceps. 

On the completion of the second stage, the sudden limitation of 
the vascular area by the cessation of the placental circulation anil 
the contraction of the uterus, causes an increased (|uantity of 
blood to be rapidly thrown on the right side of the heart, and this 
may become so dangerously cmbarriissed in its already wetik ami 
distended condition, that its systole may fail and sudden deaili 
occur. Herry Hart has published such a case. Death occurrcil 
.suddenly after delivery, and post-mortm examination showed tin' 
right side of the heart to be enormously distended and full of 
blood. This suggests a line of practice which is advocated 
by Hart, and warmly supported by Jardine in the paper to 
which we have already referred—vi/., that at the time of labom 
rather free ha’inorrhage from the uterus should be encouraged, 
as to ease the heart, and prevent engorgement. If the uterine 
hxmorrhage is not sufficient for this purpose and cardiac em¬ 
barrassment begins to appear, venesection at the arm should be 
undertaken without delay. Acting on these lines, Jardine has 
had remarkable success. Of his thirteen reported cases, thri'c 
were mitral stenosis, and three combined mitral stenosis and 
regurgitation. All six made an excellent recovery, though some 
of them were very serious, and required artificial aid in delivery or 
the induction of labour. 

When labour is over, a hypodetinic injection of morphia is of 
material aid to the patient. Morphia acts as a stimulant to the 
heart, it quiets down the whole system, and it gives the patient 
a much-needed rest, after the exhaustion and anxiety of labour. 
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Tlie administration of digitalis and strychnine is also usually 
in the after-treatment of the case. 

Aortic Regurgitation. — Aortic regurgitation is, for several 
riMMins, much more common in men than in women, and though 
iiiL-t with at all ages, it is usually found in the latter half of life, 
viiiLC its chief cause is degenerative change in the aorta or its 
\al\es It is therefore a comparatively rare complication of 
pregnancy. 

The danger arising from this condition is most marked from 
ilic mid-term of pregnancy till the completion of the second stage 
uf labour. The increase in the blood quantity and blood-pressure 
dining' pregnancy tends to increase the regurgitation, and so to 
(li'tiirb the compensation of the left ventricle even if this had pre- 
\ lously become adjusted. Additional cardiac hypertrophy is greatly 
.aiti rfered with by the condition of the blood, and by interference 
»itli tlie action of the heart owing to increasing abdominal pressure 
DM tlie diaphragm. As a rule, dyspnoea, restlessness, want of 
-Il'L'p, and oedema soon manifest themselves, and premature labour 
rcMilts. Whether the last occurs, or whether the case goes to full 
it-rm, it is hardly necessary to point out that the greatly increased 
‘-itain of ‘ bearing down ’ may be the ‘ last straw’ to the over- 
t.-ived ventricle—a condition of asystole is very prone to occur, and 
I au'-e the sudden death of the patient. 

riic second stage, therefore, is again the chief period of 
aiiMety. Uearing-down efforts, associated with a great increase 
111 ilif blood pressure, bring about greater regurgitation into the 
M tiirick', and call for increased lifting power on the part of the 
'(•ntricle, and these throw such an enormous strain upon the 
latter that it becomes unable to empty itself. Hence it is that 
^yiii ope is of frequent occurrence, may repeatedly recur, and mtiy 
pio\c fatal, and hence, also, wc can explain the beneficial elTects 
Ilf delivery and the return to a normal blood-pressure. 

(>l the different forms of cardiac lesion, aortic regurgitation is 
the one in which the greatest benefit might be expected from the 
induction of premature labour. To be of benefit, however, it 
luu'-t lie undertaken as soon as any symptoms of distress appear, 
otherwise the symptoms will progress in urgency and usually 
bung on labour, which then, however, gives little relief. Even if 
\vniptoms are absent throughout the pregnancy, they almost 
1 crtainly appear when labour sets in. Delivery should therefore 
be accomplished as rapidly as possible, the os being dilated 
artificially, and bearing-down efforts being lessened as much as 
possible. 

Uitral Regnigitatfon. — Mitral regurgitation is the most 
I ommon cardiac affection, an<^ perhaps presents the greatest 
differences in degree. The fact that the lesser degrees of regur¬ 
gitation and the well-compOTsated cases preponderate, gives to 
this condition its less serious position relative to the other 
' ardiac lesions. On the other hand, when regurgitation is extreme 

38 
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and when tricuspid regurgitation is added, the case is well-ni|>h 
hopeless. This is the condition which almost inevitably super 
venes when successive pregnancies occur in a woman with an 
already damaged mitral valve, and which makes the prognosis 
in all cases so grave for the married woman who suffers from 
mitral regurgitation. 

Mitral regurgitation appears to be a less grave complication 
of pregnancy than is stenosis, partly because as a rule these 
patients are more robust than are those with stenosis, and so 
make a better fight. Premature labour also is not so liable to 
occur in mitral regurgitation, and a much larger proportion of 
cases go through two or more pregnancies. Here-in, however, 
lies one great danger. With a damaged mitral valve, it is ipiitc 
difficult enough for the heart under ordinary .circumstances to 
keep up sufficient compensation. The disturbances of pregnancy, 
disorganise that compensation, and each succeeding pregnancy 
makes matters worse. Each pregnancy, therefore, is attended 
with more marked cardiac symptoms and with greater danger 
than was the previous one, until eventually the limit of the power 
of’compensation of the heart is passed. 

In this condition, the hypertrophy of the'left ventricle, which 
occurs with pregnancy, acts disadvantageously in the case of a 
leaking valve, as the hypertrophied ventricle throws the blood 
with greater force back on the already dilated auricle, and so 
increases the engorgement of the lungs. Hence, oedema and 
pulmonary symptoms with haemoptysis are common. This 
hypertrophied condition of the left ventricle affords an explanation 
why there is not a greater relief of symptoms after delivery. 
The termination of pregnancy has no immediate effect on the size 
and strength of the ventricle, which goes on pumping back its 
blood through the leaking valve and keeping up the distension 
of the auricle and the engorgement of the lungs and right heart. 
Thus it is that, though labour has been safely and perhaps easily 
accomplished, the cardiac symptoms continue and delay con¬ 
valescence, or, it may be, the symptoms increase in severity, and 
after weeks or even months cause a fatal termination. 

During labour, the serious nature of the case is shown by 
irregularity and failing power of pulse, restless dyspnoea, an<I 
cyanosis. When any of these appear, the second stage must be 
carried through quickly, and with little strain to the patient. 
Ether should be used for producing anaesthesia. Under the 
anaesthetic bearing-down efforts are stopped, and, the muscles 
being relaxed, the vessels dilate, circulation goes on more freely, 
and the blood-pressure falls, thus relieving the heart. If necessary, 
the os should be dilated artihci^ly, and the staee completed as 
rapidly as possible by the forceps. Free haemorraage during the 
third stage appears to be of real benefit, by relieving congestion 
and preventing engorgement of the alre^y overloaded right side 
of the heart. 
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The after-treatment of the case should be similar to that which 
has been suggested in cases of mitral stenosis. 

ComhlPtMi Aortic and Mitral LesionB. — No attempt will be 
made to discuss mixed cases of aortic and mitral lesions. It 
may. however, be said that it is peculiar how often the rare 
condition of aortic regurgitation is associated with mitral 
narrowing. The combination is a serious one, as the addition of 
mitral narrowing makes the consequences of the aortic regurgita¬ 
tion more serious. 

In mitral narrowing and regurgitation, the symptoms of 
stenosis generally predominate. The prognosis is naturally more 
serious than when either condition exists alone. 


HYPEREMESIS GRAVIDARUM 

llyperemesis gravidarum is the term applied to the uncon¬ 
trollable vomiting which occasionally attacks pregnant women. 
.\s will be seen when its aetiology is discussed, it is perhaps 
more correctly regarded as a symptom of various pathological 
conditions than as a'pathological entity. 

b'rcqttmy .—Hyperemesis is fortunately a condition which is 
but seldom met with. According to Pick, its frequency is aliout 
one in a thousand. At the Rotunda Hospital, it occurred 
15 times amongst 20,000 lal)ours. 

. 7 ; 7 io/ogy.—Hyperemesis occurs in conjunction with a number 
of very different pathological conditions. It is found as the result 
of different gastric and intestinal diseases, in association with 
lesions of the generative tract, as .apparently a pure neurosis, 
and in conjunction with other symptoms which all point to the 
presence of a profound auto-intoxication. The principal gastric 
and intestinal disturbances which may give rise to uncontrollable 
'omitingare gastric ulcer, inflammatory conditions of the stomach 
or intestinal wall, and more rarely partial or complete obstruction 
cither occurring in consequence of the uterine enlargement or as an 
accidental concomitant of pregnancy. Lesions of the generative 
tract have, in the past, been frequently put down as the cause of 
byperemesis, particularly uterine displacements, cervical lacera¬ 
tions and erosions, and endometritis, and such conditions may be 
a cause of •reflex irritation sufficient to produce gastric di sturb¬ 
ances. We doubt, however, that they ever cause vomiting so 
severe as to be properly called hyperemesis. A pure neurosis, 
in the form of hysteria, may sometimes be sufficient to cause 
vomiting, even to such an extent that the condition of the patient 
Ivecomes critical Williams relates a case in which the patient, 
who had vomited incessantly loi several weeks, was immediately 
cured when he drew a vivid picture of the dangers of inducing 
^rtion, and informed her that such a course would be necessary. 
The most important cause of uncontrollable vomiting is, perhaps. 
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however, the auto intoxication which sometimes occurs diirin ' 
pregnancy in the case of patients who neglect the ordin;iry 
hygienic precautions of pregnancy, and in whom there is a 
failure of the eliminatory functions of the body. Such rases 
commence with morning sickness and constipation, and art 
usually associated with renal disease and partial suppression of 
urine. The aetiology of hyperemesis is closely allied with tliat 
of eclampsia. Both conditions are found as the result of reiltx 
irritation of the higher centres, and of auto-intoxication, and 
both conditions are most frequently found in association \utli 
renal disease. The resemblance has been still more emphasised 
by the fact that several observers* have reported cases ot 
hyperemesis in which the post-mortem examination showed ilit 
presence of lesions of the kidney, liver, and other organs ideiiliral 
with those observed in eclampsia. , 

Symptoms. —The essential symptom is the occurrence of severe 
vomiting occurring at all hours of the day, and brought on liy 
any slight stimulus—such as a sudden movement, a loud noise, 
a bright light, or by the taking of food. The vomited matter 
consists of the ordinary contents of the stomach, with the 
addition of acid mucus, and of slight traces? of blood, the result 
of straining. In serious cases, the patient is usually completely 
constijxited, and the amount of urine passed is very small. The 
breath is most oflcnsive. The skin is dry, and perhaps slightly 
jaundiced. The lips and mouth are also dry, and sordes accunui- 
late about the teetli. 'The patient becomes more and nioie 
debilitated and emaciated. Her pulse is small, frequent, ami 
finally irregular, and her temperature, which in the early st.igi s 
of the condition may be subnormal, rises as the condition beconivN 
worse to 103°-104° F. 

Treatment. —The prophylactic treatment of hyperemesis is of 
considerable importance, especially in cases in which the ordin.'iiy 
morning sickness of pregnancy shows any sign of being unduly 
violent or prolonged. It consists in the adoption of the usu.d 
measures for allaying morning sickness, in the regulation of the 
bowels, and in the removal of any source of reflex irritation from 
the genital tract. In addition, the urine should be examined with 
a view to the early detection of any form of renal disease. 

The curative treatment of hyperemesis consists first of all m 
efforts to ascertain the exact cause of the sickness. ' Clinically , 
two classes of case are met with :—first, cases of a comparatively 
mild type, which get well when their cause is removed; and. 
secondly, cases of a more .severe type, dependent on functional or 
organic disease. The treatment of the former class is directed to 
the removal or cure of any sources of reflex iiritation, such a.^^ 

* BontTe de Saint-BIaise, 'Les Auto-intoxications grevidiques,' Aimalts 
Gyn. et d'Obstit., 1898, vol. i., pp. 34J-374. and 432-435; and Dirmoser. 
' Der vomitus gravidarum perniciosus,' Wien, igoi; Pick, ' Ueber Hyper 
emesis grav.,' Volkmaim’s Sammhmg Klin. Vortragt, N.F., 1902, Nos. 323, 326. 
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ECLAMPSIA 

Eclampsia is the term applied to epileptiform attacks occurring' 
in pregnant or puerperal women, which are the manifestations of 
a cerebral intoxication or over-activity arising as an indirect 
result of the pregnancy. By thus defining eclampsia, we wish to 
make it clear that it is not a term to be applied to one particular 
form of convulsive attack which occurs during pregnancy, hut 
rather to be applied to any form of convulsive attack which may 
occur from any cause, provided that cause is primarily due to the 
effects of pregnancy on the organism of the patient. 

Frequency.—The frequency of eclampsia is a rather difliculi 
matter to ascertain. If the statistics of lying-in hospitals are 
followed, the percentage which is thus obtained will be too high; 
as there will always be found in hospitals a relatively greater 
number of primipara:; than of multiparae, and also as a patient is 
more likely to seek the aid of a hospital if she feels herself 
seriously ill, than if she is expecting her confinement in her 
ordinary health. The statistics of various British and Continental 
hospitals and clinics give the following figures:—Amongst 227,0110 
patients there were 635 cases of convulsions—a proportion of 
.1 case in 357’48. All these cases may not have been eclampsia, 
but the proportion almost exactly corresponds to that at the 
Rotunda Hospital, where amongst 20,000 patients there were 
56 cases of eclampsia, a proportion of i in 357*14. 

Pathological Anatomy ,—At the autopsies of patients who have 
died of eclampsia, a tolerably uniform series of pathological con¬ 
ditions are met with in the various organs. The organ most 
constantly affected, and the one whose condition is most closely 
connected clinically with the symptoms of the case, is the kidney- 
The next most constantly affected organ is the liver, and after it 
the brain. There is, however, no one lesion which has come to 
be definitely regarded in the light of a primary lesion. If the 
various organs are examined one by one, the following changei' 
are found:— 

The Kidneys.— In from 90 to 95 per cent, of cases the kidneys 
are affected, most commonly by the condition known as preg¬ 
nancy kidney. According to Leyden,* this is not a truf nephriti.% 
but rather the result of simple aniemia, and is characterised by a 
fatty infiltration of the renal epithelium, especially of the con¬ 
voluted tubes. The cause of this anxmia is attributed by 
Diihrssen, Spiegelberg, and others, to spasm of the renal arteries, 
due to their reflex irritation by stimuli from the genital tract. 
Such stimuli are furnished by thq contractions or^great distension 
of the pregnant uterus, by the entrance of the head into the 
pelvis, and by the onset of labour. Volhard attributes renal 

* ' Einige Beobacktungen uber Nierenaffectionen,' etc., Zeits. /. Klin- 
Hti., i88t, ii. 171-191. 
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an I mia to the blocking of the nutrient vessels by emboli caused 
l,y tlie action of some coagulation-producing ferment upon the 
liiood. Much more rarely the lesions of true chronic nephritis 
are found associated with eclampsia, and in a very small pro- 
[mriion of cases the renal changes can be attributed to the effects 



Pig. 285.— Area or Necrosis in Eclamptic Liver, v 90. (Williams.) 


of obstructive suppression df the urine, due to pressure on the 
ureters (Halbertsma’’'). 

The same areas of necrosis as are found in the liver are also to 
he sometimes found in the kidneys, and can be attributed to like 


causes. 


* ! tfsber die iEtioIogie der eklampsia puerperalis,' VulJtmaim't SamnliiHg 
A'lRiSf** Vortragt, 1884. No. 213. 
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The Liver. — Ecchymoses are frequently scattered over the 
surface of the liver. Some of these are the size of a pin's 
head, while others may be half the size of the palm of the 
hand. On section, the colour of the liver substance is more- 
yellow than usual, owing to varying lesions of the epithelium 
(Hilliet*). Hajmorrhages, resembling the sub-capsular ha;mor- 
rhages, are found scattered round the portal interspaces, and 
under the microscope are seen in three different stages. In 
the first stage, they consist of a circular area of dilated intia- 
lobular capillaries, situated close to a portal sp)ace, and about 
the size of a grape-stone. In the second stage, these areas of 
engorgement have increased in size. Round their periphery 
there is a ring of dilated capillaries, while the centre has become 
necrotic, and consists of a mass of dead liver cells, blood 
corpuscles, vessels, and fibrin. In the third stage, the areas ha\e . 
still further increased, and in places where they were near one 
another have coalesced. In this way, islands of necrosis arc- 
formed surrounded by a small-celled exudation, and from them 
emboli of liver cells (Jurgensf) or of fat (Virchow) may be carried 
to other organs. 

There is a wide difference of opinion with fegard to the origin 
of the hiumorrhages which produce these necrotic areas, as \\c 
shall see in discussing the various theories of eclampsia. Here, ii 
is sufficient to say that they may occur in one of several ways- 
First, as the result of the bringing to the liver, in the blood, of 
some toxic substance—chemical or bacterial in origin—which 
de.stroys the liver cells; secondly, as the result of embolic in¬ 
farction of the liver, the emboli coming from the placenta, and 
being formed of foetal ectoblast — i.e., of the syncytium and 
Langhans’ layer—or being formed by the action of some coagu¬ 
lation-producing ferment on the blood; and, thirdly, as the result 
of the rupture of small bloodvessels during an eclamptic fit. 
Similar areas are found in the spleen, kidney, pancreas, brain, 
and lungs. 

The Brain. —The brain is sometimes hyperaimic, sometimes 
anasmic. There is often marked oedema, leading to consequent 
flattening of the convolutions, and minute haemorrhages may 
occur in various parts. These changes are in all probability tlu- 
result of increased blood-pressure during a convulsion. 

The Spleen. —The spleen is enlarged, congested, and'dilhuent. 
Sub-capsular haemorrhages and similar areas of necrosis as are 
found in the liver are sometimes present. 

The Pancreas. —The pancreas also presents areas of necrosis, 
and may be markedly anaemic. 

The Lungs —The lungs are congjested, especially at their bases. 

* ' LMons du foie dans reclampsie avec ictere,' Nouv. A rch. d'ObsM. t! lU 
Gyn., i88g, iv. jia-367. 

t ‘ Fettemboli und Metastase von Leberzellen bei Rklampsie,' etc., Btrliner 
Khm. Woditiiulir., 1886, Jig 
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1 iicre are also sub-pleural ecchymoses, and emboli with necrotic 
anas are found, as in other organs. 

The Fcetus and Placenta. —Somewhat similar conditions have 
lu Lii found in the liver and kidneys of the fietus, as are described 
a-, occurring in the mother. The placenta is frequently the 
subject of white infarction, a condition probably due to the 
acLompanying renal disease. It has been suggested that from 
iluse areas particles formed of detached portions of syncytium 
and Langhans' layer may pass into the maternal blood and 
(ause coagulation, as well as acting as emboli. 

. Klwlogy. —Before referring to the numerous theories which 
h.i\e been brought forward—for the most part in a vain effort to 
establish eclampsia as a specific disease, it is well to enumerate 
the facts that are known regarding its occurrence. We know 
.that there are certain conditions which predispose to the occur¬ 
rence of eclampsia. These are as follows;— 

11) Acute and Chronic Diseases of the Kidney.—The association 
of albuminuria with eclampsia is perhaps the oldest fact known 
regarding the pathology of this condition. Cntil comparatively 
recently, it was believed that eclampsia could not oci'ur apart from 
albuminuria, and afthough this assumption has been disproved, 
the association of the two is very constant. Out of i<j5 ca.ses of 
c lainpsia recorded by Duhrssen in which the urine was c.xamined, 
albumen was present in i8y cases, or yb per cent.; considerable 
'inantities of albumen in 174 cases, or y2 per cent.; casts, epi¬ 
thelium, etc., in 121 cases, or 65 per cent.; hamioglobinuria in 4 
I uses, or 2 per cent.; and urobilin in one case. Turther, there 
was icdema of the tissues in 113 cases, and ‘other evidence of 
kidney disturbance ’ in 25 cases. The nature of the alterations in 
the kidney substance have been already referred to. They are so 
»'ery various that it is probably correct to assume that any form 
"f renal disease may be found in association with eclampsia. 

(2) Long Retention of the lixeretion.s.— Prolonged constipa¬ 
tion and failure in the action of the skin and kidneys are, as a 
rule, associated with eclampsia, as are any other factors that tend 
to cause the excessive formation of toxins in, or the non-excretion 
of toxins from, the body. In this category may be included 
kulure in the hepatic function, and possible diminution in the 
■'('cretion of the thyroid gland. 

(3) PrirSiparity, especially in Unduly Young or Unduly (.)ld 
Women.—According to the aggregated statistics of a numlier of 
'vell-known obstetricians, eighty per cent, of patients suffering 
■roni eclampsia are primipara:. In the iy5 cases recorded by 
Uuhrssen, 40'5 per cent, were either below twenty or over thirty. 

(4) A neurotitf temperament, ^specially if hereditary. 

(5) Excessive size of the uterus, as in hydramnios and multiple 
pregnancy. 

(6) Obstructed delivery. 

The number of theories which have been advanced to account 
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for the occurrence of eclampsia is sufEcient evidence of the un 
certainty with which the pathology of the disease is surrounded. 
The most important of these theories are the following;— 

FreriehB’ Theory. —Frerichs’ theory, that eclampsia is due to the 
presence in the blood of urea, or of carbonate of ammoniiim 
formed from urea under the influence of some fermentative 
process, is untenable for several reasons. There has not lieen 
found any storage of urea in the liver or muscles in the case uf 
patients who have died of eclampsia ; nor, in the case of tliose 
who recover, is there any increased quantity excreted. Further¬ 
more, urea has been injected into the blood without causin'; 
convulsions. Bouchard even attributes a diuretic effect to it, 
and under his advice Pinard employed it, as a hypodermic injec- 
tion, in 1887, in the case of anuric eclamptics. The carbonate 
of ammonium theory has been overthrown by Bernard, who. 
demonstrated the fact that it was present in the same proportion 
in the blood of a healthy man as in that of an eclamptic. 

The Bacterial Theory. —The bacterial theory of eclampsia lias 
never made much advance, although it has from time to time 
had strong supporters. Herrgott* attributes some cases to such a 
cause, while Stroganolft strongly upholds the'view that eclampsia 
is a contagious disease. 

The objections to a bacterial theory are that eclampsia is nowr 
an epidemic disease; that it is more common amongst primipar.n 
than amongst multipara:; and that no bacterium constant in its 
presence or capable of reproducing the disease has been isolated. 

The Neurotic Theory. —The neurotic theory attributes eclampsia 
to a heightened irritability of the nerve-centres, or to excessi\i'ly 
strong stimuli from the uterus (eclampsia reflectorica). Thi'. 
theory receives support from cases which show the influence of 
heredity or of a neurotic disposition, and helps to explain those 
cases in which no evidence of renal disease can be found. 
Ribemont - l.'tessaignes and Gudniot bring it to the assistance 
of the renal auto-intoxication theory, as furnishing the necessary 
predisposing factor, by the concurrence of which, poisoning by 
urinary extractives can cause the onset of eclamptic attacks. 

Stumpf'a Theory —Stiimpf's theory ,1 that the flls are due to the 
circulation in the blood of some poison produced by an abnormal 
decomposition in either mother or child, has received a certain 
amount of revived support of late. Stumpf considered that, ‘ under 
abnormal processes of decomposition, a substance free from 
nitrogen, toxic in its action, perhaps acetone, or a body re 
sembling it which reacts to the same tests, may be formed. That 
this body produces by its excretion an irritation of the kidneys 

f 

* Aimaltt i$ GyH., 1893, xxxix., 1-8, 109-120. 

+ CiHlralb.f. Gjm., 1901, 1309-1312. 

T TniNt. First Gtrmait Gynacolog. CoKgrtss in Uunitk, Leipzig, 1886, pp, i 9 >' 
173; and Uunckenir Mtd. Wotktn., 1887, Ncs. 35 and 36, pp. 671-674 anti 
C 93 - 69 i. 
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wliich may eventually lead to nephritis, has a destructive effect 
upon the colouring matter of the blood, greatly alters the activity 
of the liver cells, causes sugar to appear in the urine, and 
produces the destruction of the parenchyma of the liver leading to 
;i(.ule yellow atrophy of the organ with the formation of tyrosin 
and leucin, and induces coma and convulsions from an irrit.ition 
of the brain.’ Fehling* has lent support to this theory. Accord¬ 
ing to him, it may be that the metabolism of the fmtus and the 
transference of the final products into the maternal circulation 
are of more importance than has hitherto been supposed. The 
iiepliritis of pregnancy is, he thinks, most probably not the caiuse 
Ilf eclampsia, but the first sign of intoxication, of which eclampsia, 
il it supervenes, may be the second. The fact that the fn-tus 
almost always dies in these cases, the predisposition to eclampsia 
in the case of multiple pregnancy, and the improvement in the 
piognosis for the mother which the death of the fu tiis affords, are 
all in favour of the supposition of the cause of eclampsia being 
produced in the feetus. Schmorlt ascrilws eclampsia to an in¬ 
toxication by coagulation-producing ferments which originate in 
the placenta, and which cause thrombi in the various organs. 
As we have already pointed out, these thrombi are probably due to 
-syncytial emboli, and possess no pathological importance. 

The IliinsBinic Theory. —This theory, which has received con¬ 
siderable support,} attributes the onset of fits to the retention of 
the normal urinary toxins owing to the failure of function on the 
part of the kidney, and so makes them the symptom of urinmniia. 
I'o such a poisoning, all the constituents of the urine would con¬ 
tribute. Coincidently with the onset of the premonitory symptoms 
uf eclampsia, the urine has been found to diminish in toxicity. 
It also diminishes in amount, so that there must be a consetpient 
retention of the normal urinary toxins in the body. Coincidently 
'Mth the recovery of the patient, the toxicity of the urine increases, 
as also does the total amount of urine passed. The fact that 
eclampsia so frequently occurs in patients suffering from renal 
disease, and that it rarely or never occurs when this condition has 
been so treated that urinary suppression does not occur, arc 
'■trong points in fovour of this theory ; while, on the other hand, 
the latter furnishes no explanation of the morbid appearances 
"Inch are met with in the liver; nor does it account for those 
cases—aBout five per cent, of the entire number—in which 
there is no evidence of renal disease. Recent investigations^ go 

• Votimann's Sammlung Klin. Vortrdgi, N.F., 1899, No. 248, and Vtrli. dcr 
Utnlichn Gestl. /. Gyn., 1901, 239-261. 

t ' Path. Anat. Untersuchungen ut>er Puerperal-eklampsie,' Leipzig, 1893, 
and Archiv /. Gym*., 1902, Ixv., 304-529. 

! Bonchard, Peter, Schottin, and others. 

i Forchheimer and Stewart, ‘On the Toxicity of the Urine,' Amtr.Journ. 
‘j//Vrd. Scitiuts, September, 1899, pp. 297-303; and Schumacher, ' Exper. 
Beitriige zur Eklampsie-frage,' Hegar’s Beilrige nr Gel. und Gyn., 1901, 
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to show that the toxicity of eclamptic urine has been over- 
estimated, and that the bad effects that followed its injection 
into animals were really due to its contamination by micro¬ 
organisms. 

Bouchard’s Theory.— Bouchard’s theory*—the so-called auto¬ 
intoxication theory—though that term will also apply to the last- 
attributes eclampsia, not only to a failure of function of the kidneys, 
but also of the liver. As a result of this failure, intoxication occurs, 
not only from urinary extractives, but also from biliary substances 
which remain in the blood, and from toxins which are no lon^'er 
destroyed in the liver. Auvard and Rivierel add to this theoi y 
the effects of the failure of elimination in the skin and lun<'s, 
while Bouffe de Saint-Blaiset considers the hremorrhagic infarcts 
of the liver as the pathognomonic lesion of eclampsia, to which 
even the convulsions themselves are of secondary importance. . 
The cause of this lesion, he thinks, may be found in some 
chemical or septic toxin which is formed in the intestine, and 
is brought to the liver by the blood. There can be no doulit 
that hepatic as well as renal incompetence plays a certain part in 
the pathology of eclampsia, but whether this incompetence is 
primary or secondary is extremely doubtful. ' 

Perhaps the most recent theory that has been brought forward 
is that of Micholsotj, who attributes eclampsia primarily to 
defective action bflHe thyroid gland, whereby the normal amount 
of thyroid juice is not set free. Tlie action of iodothyrin—tlie 
active principle of the thyroid juice—has been shown to be the 
opposite of that of the internal secretion of the supra-renal glands, 
and that whereas the latter tends to raise the blood-pressure and 
to contract the arterioles, the former tends to lower the blood- 
pressure and to dilate the arterioles. Nicholson considers th.-it 
these secretions normally counter-balance‘one another, and that it 
is probable that if the iodothyrin is diminished, the secretion of the 
supra-renal glands produces an intense constriction of the renal 
arterioles, and so diminishes the secretion of urine; further, that 
proteids which should have been modified by the action of 
iodothyrin, come to the liver unchanged, and so throw extra work 
on that organ. Thus a failure of elimination and an accumula¬ 
tion of toxins result, and lead up to the onset of eclamptic con 
vulsions. 

So far as we can see at present, it appears manifest that 
auto-intoxication has much to do with the onset of eclampsia. 
How exactly the intoxication arises cannot be definitely laid 
down, but it is more than probable that it may occur in one or 
more of several different ways. Failure in one eliminatory organ 

t 

* Lefons siir rAuto-intoxication, I'aris, (887. 

J ' Patbog<nie et Tnitement de r£clampsie,' Paris, 1889. 

Annalts ii Gyn, H d'Obst., 1891, xzxv. 48; 1898, 1 . 342-373; 1900, liv., 
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^ull lead so quickly in turn to failure in another, that it is difficult 
ti) a-.Lertain which organ was the first to fail, and it is equally 
impossible to say with accuracy whether the presence of toxic 
substances in the orgwism is the cause or the result of the 
eliiniiiatory failure. For this reason, it seems to us to be an easy 
matter to multiply apparent primary causes of the onset of 
I'l iainptic fits, but to be impossible to establish anything in the 
nature of a constant primary cause. This is but another way 
of saying that there is no such thing as a specific disease 
Cl lampsia, but that eclamptic fits are the symptom of many 
patliolugical conditions found in association with pregnancy, 
tlie most important, perhaps, of which is auto-intoxication in 
some form. 

It, therefore, seems most rational in the present state of our 
, knowledge to consider eclampsia, not as a specific disease the 
result of one definite condition, lie it of the liver, or of the kidney, 
or of the higher centres, but rather as a symptomatic condition, 
the result of direct over-stimulation of the nerve-centres by 
toxic substances circulating in the blood, or of their reflex 
over-stimulation by peripheral irritation from the genital tract. 
In each patient, fhe nature of the toxin or of the peripheral 
irritant may differ, and with it the special symptoms of the case, 
hut. in each, the pathognomonic symptom will be the occurrence 
of convulsive attacks. Looking at the origin of eclampsia in this 
light, we find that its causes can be classified in general terms in 
tilt! following manner :— 

I. The direct stimulation of the nerve-centres by toxic substances 
circulating in the blood owing to— 

(1) The accumulation of normal toxins in the blood from 

failure of the renal, hepatic, or intestinal eliminatory 
functions, due to pre-existing disease of these organs. 

(2) The excessive formation of normal toxins, or the forma¬ 

tion of abnormal toxins, either in the mother or the 
fentus, which in their process of excretion through the 
kidneys cause nephritis, and so a diminished renal 
function, and so a further increased amount of toxins 
in the blood. 

II. The reflex stimulation of the nerve-centres, due to— 

(1) Their over-excitability to normal stimuli, as in the case 
* of hysterical patients or epileptics. 

(2) Their over-irritation by excessive stimuli, as in the case 

of obstructed labour, very painful labour pains, very 
old or very young primipara;. 

Tim of Onset. —An eclamptic fit rarely occurs prior to the sixth 
month, or aftex the fifth day of the puerperium, and within these 
limits it may occur at any time either during pregnancy, labour, 
or the puerperium. The following list shows the date at which 
one hundred cases collected by Tamier and by Bar occurred;— 
During the fifth month, 1 ca^; sixth month, 8 cases; seventh 



6o6 


THE PATHOLOGY OP PREGNANCY 


month, 15 cases; eighth month, 33 cases; eighth and a half 
month, 36 cases; and ninth month, 7 cases. 

The relative frequency with which the fits commence during 
pregnancy, labour, or the puerperium, as shown by the aggrega¬ 
tion of various Continental and American statistics,’" is as 
follows:—During pregnancy, 36-12 per cent ; during labour, 
48*48 per cent.; and during the puerperium, 15*4 per cent It 
is, however, probable that many cases, which actually started 
during pregnancy, have been counted as starting during labour, 
owing to uterine contractions having commenced at the time tlie 
case first came under observation, and that in reality the greater 
number of cases commence during pregnancy. 

Symptoms.—The symptoms of eclampsia must be considered 
two under heads prodromal symptoms, actual symptoms. 

Prodromal Symptoms. — The first prodromal symptom of , 
eclampsia may be said to show itself the moment a pregniiiit 
woman passes urine containing albumin, if previously her urine 
was healthy. In this connection, the following rule may be 
given:—It is advisable to examine the urine of every pregnant 
woman during the sixth and seventh month, and to ascertain tlie 
amount passed in twenty-four hours. It is necessary to do so if 
from her history or appearance we have any grounds for 
supposing that she may be suffering from albuminuria. The 
remaining prodromal symptoms of eclampsia occur a short time 
before the onset of the fits, and their early recognition is a matter 
of necessity, as by so doing it is possible in man3r cases to com¬ 
pletely ward off the threatened attack. They consist in complete 
or partial, temporary or permanent, loss of vision, flashes of light 
before tlie eyes, vertigo, headache, drowsiness, mental depression, 
nausea, constipation, and epigastric pain. Coincidently with the 
foregoing, the amount of urine passed is, as a rule, markedly 
diminished, and the amount of albumin in it increased. 

Actual Symptoms.—The actual symptoms commence with the 
onset of the fits. A fit lasts from one to one and a half minutes, 
and consists of three stages—a preliminary stage, a tonic stage, 
and a clonic stage, followed by a varying period of coma. 

The preliminary stage lasts from a half to one minute. It 
consists of various convulsive movements of the head and facial 
muscles. The eyelids twitch vigorously, the eyeballs are deviated 
to one or other side and upwards, the nostrils quiver, and spiasms 
of the muscles of respiration occur. The tonic stage then 
commences and lasts from fifteen to twenty seconds. The patient 
becomes rigid, the head thrown backwards and to one or other 
side, ahd the trunk in a position of opisthotonos. Respiration is 
arrested, the jaws are tip'htly clenched, and the tongue, which was 
protruded in the preliminary stage; may be violently bitten. The 
clonic sta^ follows, and lasts a varying period, the tonic spasms 
passing on gradually, and being replac^ by sharp rhythmical 
movements—the patient' works.’ Finally, the clonic movements 
* * Olshansen, Pinard, Knapp, Goldberg. 



THE SYMPTOMS OF ECLAMPSIA 


607 


I t-ase, respiration returns, and the patient lies in a condition of 
(iu‘p coma The duration of the coma varies according to the 
number of fits which the patient has had. At first, it only lasts 
for a few minutes, but, as the number of fits increase, it lasts in 
the intervals between them. The number of fits vary greatly, 
i lie patient may only have one, while on the other hand as many 
as a hundred have occurred. They may pass off entirely for a 
time, and then recur. In a severe case, they follow one another 
at ever-shortening intervals. In such a case, the heart’s action 
soon Incomes affected, and is frequent, weak, and finally inter¬ 
mittent. The lungs are also involved, and become congested, 
partly as a result oif the failure of the heart, and partly from the 
irritation caused by the entrance of particles of food and mucus— 

‘ ilfghitition pneumonia.’ The temperature, which at first was 
, normal, gradually rises as the fits recur, and may finally reach a 
lu'iglit of 104° F. Total , or partial loss of vision is also of 
freipient occurrence. There is almost complete suppression of 
urine .and constipation. 

/Ji«g»ws»s.—The foregoing description of an eclamptic attack is 
the description of a typical case, and it must be borne in mind 
that the greatest divergence from this type may be met with, and 
that the attack may assume the most atypical form. For this 
reason, too much reliance must not be placed on the form of the 
I onvulsion in making a diagnosis of the nature of the case. More 
information will be obtained by studying the prodromata, the 
history, and the attendant symptoms. 

Fclampsia must be distinguished from epilepsy, hysteria, 
drunken delirium and coma, and the coma and convulsions of 
meningeal and cerebral disease. As a general rule, it may be 
‘-tated that every form of convulsion in a pregnant woman who is 
■suffering from renal disease should lie regarded as eclamptic in 
origin until the reverse is proved. Epilepsy may be recognised 
by the history of former attacks, by the absence of the usual 
eclamptic prodromata, by the initial epileptic aura, by the sharp 
onset of the convulsive seizure, and by the usually complete 
absence of all renal, symptoms. Hysteria is recognised by the 
extreme irregularity of the convulsion, by the absence of respira¬ 
tory spasm, of all actions which would hurt the patient, and of 
loss of consciousness, and by the passage of large quantities of 
pale urine. Alcoholic coma and delirium may be suspected from 
the history of the case, and the spirituous odour of the breath. It 
can be definitely recognised, as it gradually passes off, and does 
ttot recur. The urine also is probably free from albumin. The 
coma_ and convulsions of meningeal and cerebral disease may be 
mdistinguishabte from those of eclampsia if the history of the 
onset of the case cannot be obtained. It must not be forgotten 
that the two conditions may coexist, as cerebral hsemorrhage 
occasionally occurs in the course of eclampsia. 

Complicatiota .—The principal complications of eclampsia, if 
indeed they can be considered as such, and not rather as integral 
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parts of the disease, are failure of the heart and consequent adema 
of the lungs. Cerebral haemorrhage may occur from the rupture 
of a vessel during a fit, or even after the fits have ceased. Septic 
pneumonia may result from the inspiration of foreign bodies into 
the lungs. 

Treatment. —The treatment of eclampsia must be considered 
under two heads—prophylactic treatment and curative treatment. 

Prophyi.actic Treatment.— Prophylactic treatment must be 
adopted in the case of every pregnant woman who has persistent 
albuminuria, especially if the urine also contains tube-casts. Such 
treatment must be carried out still more rigorously if any of the 
other prodromata of eclampsia appear. The importance attributed 
to prophylaxis will be shown by the following opinions:—‘ When 
a patient suffering from albuminuria has been on milk diet for a , 
week, she almost to a certainty escapes eclampsia’ (Tarnier). 

' Eclampsia occurs almost exclusively in women whose urine has 
not been examined during pregnancy' (Ribemont-Dessaignes). 

' The author has never yet seen a case of eclampsia occur amongst 
the numerous cases of kidney of pregnancy where this method 
((.«., prophylactic treatment) has been adopted' during pregnancy' 
(Diihrssen). 

It is practically impossible, and it is rarely necessary, to enforce 
an absolute milk diet from the date at which renal disease is first 
recognised, i.e., about the sixth month, to the end of pregnancy. 
It will usually suffice if milk and other fluids are made to take a 
great share m the dietary. In addition, fish, white meat, eggs, 
and vegetables may usually be allowed. If milk diet is not 
e.ssential, the due regulation of the climinatory functions of the 
body is. The bowels must be freely moved each day, the 
skin must be encouraged to act by frequent warm baths, and the 
amount of urine passed daily must be noted. The dietary of tlie 
patient and the daily amount of urine should be in direct propor¬ 
tion to one another, and the freer the action of the kidneys the 
more liberal may be the dietary. The moment the former show 
any signs of failure, tlie latter must be reduced to milk alone, to be 
cautiously made again more varied as the renal action improves. 

If the urine diminishes to a marked extent, and any of the 
prodromal symptoms of eclampsia appear, a hydragogue purgative 
must be at once administered. At the same time, to iitCrease the 
action of the skin, hot baths and wet packs must be ordered, and 
the patient kept wrapped in blankets. A suitable purgative to 
administer in these cases consists of ten grains of Calomel, com¬ 
bined with a drachm of Pulv. Jalapae Co., and followed, if neces¬ 
sary—as is sometimes the case, oy m enema at the end of six hours. 

Curative Treatment. —The curative treatment of eclampsia is 
directed in the main towards two principal points—the arrest of 
the tits, and the staving off of complications. 
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The fits must be checked at the earliest possible moment, as 
eacli successive attack leaves the patient more liable to fall a 
vii tim to the complications of a failing heart and u.-dema of the 
liinf's. There are three ways of attaining, or of endeavouring to 
attain, this end:—By administering sedatives, by removing, toxic 
.■.iib>tances from 'the blood and tissues, and by emptying the 
uterus. 

By Administering Sedatives. —There are two distinct lines of 
treatment which fall under this head—the chloral and chloroform 
treatment, and the morphia treatment. 

The chloral and chloroform treatment consists in administering, 
upon the onset of.an attack, thirty grains of chloral hydrate by the 
reitum, and repeating it every two hours until the fits cease. Up 
to three and a half drachms may be given within twenty-four hours, 
.but not more. The inhalation of chloroform is commenced as soon 
as any sign of the onset of a fit is noticed, and is continued until 
the lit is over. The great objection to this line of treatment is 
that both chloroform and chloral exert a depressant effect upon 
tlic heart, and consequently tend to favour the occurretice of 
heart failure. 

The morphia lind of treatment was first introduced by Veit. ■■ 
It is the treatment which the writer recommends, as he considers 
It superior to the chloral and chloroform treatment. It consists 
III the administration of half a grain of morphia hypodermically 
as soon as a fit occurs. A quarter of a grain is then iidmiiiistered 
e\cry two hours until the fits cease, but not more than three grains 
arc given in twenty-four hours. Eclamptic patients readily tolerate 
i-iich large doses. Morphia will check convulsions quiteas rapidly 
a-, c hloroform, as statistics show, while at the same time it has 
not the same depressant effect upon the heart. It in addition 
relaxes the bloodvessels, and so lowers the blood-pressure, and 
tpiuirorarily arrests the metabolic processes of the body. 

By Bemoving Toxic Substances from the Blood and Tissues.— 
fhe rapid removal of toxic substances from the organism of the 
patient is a matter of the greatest importance, inasmuch as it is 
apparent that even if these substances are not the actual cause of 
the convulsions, they are always present in large quantities, and 
their removal is attended by almost immediate improvement. 'I'heir 
removal is effected in the main by promoting the excretory func- 
ti')ns of thb bo^, and with this object cathartic purgatives are 
administered. I'^lie calomel and jalap powder, as recommended 
alx)ve, if the patient is conscious, is the best purgative. If, how¬ 
ever, she is comatose, it is useless to place bulky medicine, in her 
mouth, as it would not be swallowed. In such a case two minims 
of croton oil made into a bolus ryith a little butter, and placed as 
far back upon the tongue as p^ible, may reach the stomach. 
A soap and water, or castor oil and turpentine, enema should also 
l>e given if necessary. At the same time, the action of the skin 
* ' Ij'eber die Behaodlung der Ekiampsie,' Riigt's Patukri/t, 1896, 101-110. 
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must be encouraged, and with this end in view, the patient is kept 
in blankets, and hot baths administered if possible. If the latter 
are not possible, a wet-pack or hot-air bath may be tried instead. 
The amount of urine excreted may be increased by applying hot 
stupes over the kidneys, while abundance of fluid by the mouth 
—if the patient is conscious—will also be of use. Diuresis, or, 
at any rate, the dilution of the poison, can also be obtained 
by intravenous or subcutaneous injections of saline solution. 

Jardine,*^’ of Glasgow, is largely responsible for the introduction 
of saline infusions in eclampsia. He adopts the practice as 
a routine in all cases, and has no hesitation in saying that it 
has given him much better results than any other method, lie 
uses a solution of thirty grains of acetate of soda to the pint of 
water, and injects up to three pints, according to the nature of the 
case, into the cellular tissue, preferably beneath the breast. Tlie, 
injection is repeated if it is thought necessary. It may be men¬ 
tioned that Jardine condemns the use of morphia, on the grounds 
that it diminishes the amount of urine excreted, and that death 
from poisoning has followed its use. 

In conjunction with saline injections, venesection, to the amount 
of seventeen ounces, has been recommended, with the object of 
removing some of the toxin-laden blood, which is then replaced by 
the saline fluid. Whatever may be the value of venesection in 
attaining this object, it is undoubtedly of use in those cnses in 
which there is marked engorgemept of the right heart and 
pulmonary circulation (Fehling). 

Nicholson, in accordance with his view that eclampsia is largely 
due to the deficiency of thyroid secretion, recommends the 
administration of thyroid extract, both as a prophylactic measure 
and as active treatment. As a prophylactic, he administers the 
extract in five-grain doses night and morning; while if eclamptic 
fits have occurred, he considers that the action of the extract given 
in this manner is not sufficiently active, and consequently recom¬ 
mends the hypodermic injection of ten to fifteen minims of liquor 
thyroidea repeated every hour or two until signs of improvement 
result. He, however, considers that morphia should also be used 
in almost the same manner as that we have already described. 
If thyroid inadequacy can be shown to exist during the onset of 
eclamptic fits, then this treatment is a sound one, but there is not 
as yet sufficient evidence on this point, • 

By Euytyiag the Utems.— If it is determined to empty the 
uterus before the onset of labour, the os is dilated by Bossi’s or 
Frommer's dilator, or by deep incisions (Diihrssen). If the 
foetus is dead, its extraction may be facilitated by performing 
craniotomy; if it is alive, it must be deliveredJby the forceps or 
by version and extraction. * 

The question of the advisability or othervvise of immediately 
emptying the uterus in all cases of eclampsia has for long been 
* ‘ Clinical Obstetrics,' 1903, p. 364. 
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an obstetrical moot-point, on which opinions have been and are 
likely to be divided. Many obstetricians, who were at the same 
time expert operators, have obtained good results by adopting 
this practice. Diihrssen in particular, who habitually dilated the 
uterine orifice by deep incisions and extracted the foetus, ob¬ 
tained results which enabled him to say that his practice was 
a certain method of checking the fits. 

More recently, Bumm* has published results which to a con¬ 
siderable extent support Diihrssen's contentions. From 1882 to 
he adopted treatment with narcotics in forty-seven cases, 
using chloroform in twelve, morphia in thirty-one, chloral hydrate 
with morphia in four. There were fifteen deaths, or a mortality 
of JO per cent., and the results were apparently identical in the 
case of the different narcotics. From 1895 fo I 9 <^> treated 
forty-three cases by morphia, with the addition of the free use of 
'diaphoretics, and in seven of the worst cases venesection and 
transfusion. There were thirteen deaths, or a mortality of 30 per 
cent. From igoi to 1903, the uterus was emptied at once— 
in the case of patients in the clinic after their first or second 
lit, and in others within at most half an hour of their admission. 
Tliere were twenty-five cases, including one abdominal and seven 
vaginal Cxsarean sections, seven forceps deliveries, six cases of 
puilalic version and extraction, one delivery by the presenting 
font, and one perforation of a dead child. There were three deaths, 
a mortality of 12 per cent. The statistics collected by Herman f 
do not, however, furnish so favourable evidence in support of 
immediate delivery. They show that the percentage mortality 
after operative delivery was a5'5, while in the case of those 
patients who were not delivered by operation it was only 20'8. 
There is, however, but little doubt that if immediate delivery 
is to give good results it must be adopted at once, and not 
as a dernier ressort. For this reason, we do not attach the 
same value to Herman's statistics that we should if they applied 
to cases of true immediate delivery, and not merely to all cases in 
which the uterus was emptied. Of late, a considerable stimulus 
has been given to the practice of immediate delivery by the intro¬ 
duction of Bossi’s dilator and its modifications, and the publica¬ 
tion of the successful results obtained by its means by Leopold 
and others. Leopold} was able to report twelve cases in which 
hy the use of Bossi’s dilator the os uteri was sufficiently dilated in 
from twenty to thirty minutes to allow the forceps to be applied 
without laceration, and the feetus to be delivered without com¬ 
plications. All the patients lived. 

At the Rotunda Hospital in the past, narcotic treatment has 
I'een almost en^jrely adopted. From 1889 to 1893, twenty-six 
patients were treated by the chidral and chloroform method, with 

* Muncktiur Med. Wocheut., 1903. No. 21. 

I Traeu. Med. Society of London, vol. xxv., p. 234. 

Centralb. /. Gyn., igo2, May 10. 
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seven deaths, or a percentage mortality of twenty-seven. I'rom 
1893 to 1903, thirty patients were treat^ by the morphia method, 
with seven deaths, or a percentage mortality of twenty-three! 
The results by both methods are tetter than those obtained by 
Bumm, and are slightly in favour of the morphia treatment. 

In the present state of our knowledge, it is as unprofitable to 
endeavour to dogmatise on the correct treatment of eclampsia ns 
on its true aetiology. The results which are obtained by difTurent 
lines of treatment are influenced to a great extent by chance— 
that is to say, by the nature of the particular series of cases the 
obstetrician happened to meet. When Veit first introduced the 
morphia treatment he'was able to report a series of cases without <-i 
death, and similarly when Leopold introduced the use of Hossi's 
dilator he reported twelve cases without a death. On the other 
hand, Bumm experienced a mortality of thirty per cent, from th^ 
morphia treatment, and doubtless other obstetricians have been 
equally unfortunate with Bossi’s dilator. As we have en¬ 
deavoured to point out already, eclamptic convulsions are nut 
a specific disease, but a symptom of many pathological con¬ 
ditions. We believe that the most successful results will be 
obtained by the man who most correctly and most rapidly ascer¬ 
tains the cause of the convulsions in the particular case he is 
treating, and who varies his treatment to suit the cause. 

There can be little doubt that the majority of cases are due 
to an auto-intoxication, and we have laid down the general prin¬ 
ciples on which this must be treated. The question as to bow 
the convulsions are to be checked during the removal of tlie 
toxins from the system is a much more diflicult one. It is tou 
soon to lay down the respective merits of treatment by narcotics 
or by emptying the uterus. The specialist does not require 
advice, as he will adopt the method from which he has obtained 
the best results, until one which furnishes better is clearly 
demonstrated. The general practitioner, however, must be 
advised, and we recommend that, if he has not had a con¬ 
siderable experience of Operative obstetrics, he should adopt 
the morphia treatment, and should not empty the uterus until 
such time as he can do so with the forceps without causing 
laceration of the cervix. If, however, the morphia treatment 
proves unavailing, the uterus should be emptied by incision of 
the cervix and forceps extraction, or by Bossi’s or ‘Frommer's 
dilator. If, on the other hand, he is an expert operator, tbe 
results which have teen obtained by Bossi’s dilator are such as 
to justify him in resorting to it, and in delivering the patient as 
soon as possible after the convulsions have commenced. All sucb 
operations must be performed under deep anaefsthesia, and care 
must be taken that the cervix is not lacerated. 

The complications associated with eclampsia can to a great 
extent be avoided by means of intelligent nursing, and by paying 
the greatest attention to details, while the pwent is in a fit. 
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must not be allowed to bite her tongue or otherwise hurt 
herself. Biting of the tongue is a common accident. Its occur¬ 
rence can be prevented by the use of a gag of some form placed 
|>etween the teeth during the At. A very serviceable gag can l>e 
rapidly made by wrapping a towel or other piece of cloth round 
the handle-end of a spoon. All feeding by the mouth must be 
stepped while the patient is unconscious. If it is necessary to 
.idiumister nourishment while she is in this condition, nutrient 
cnemata must be given. The position of the patient must be 
such that all fluid which tends to collect in the mouth will trickle 
(lilt at the side of it, instead of running down into the lungs— 
; (., she must lie upon her side, and not upon her back. If the 
he.trt becomes weak and rapid, digitalin and strychnine may l>e 
administered hypodermically. 

• l‘ro<^uosis .—The prognosis for both mother and child in 
eclampsia is bad, especially for the latter. For the mother, the 
prognosis varies according to the time at which the fits start. 
It IS worst when they commence during pregnancy or labour; 
it is best when they commence during the puerperiuin. The 
greater the number of fits the worse the prognosis. As a rule, 
the occurrence of ten fits constitutes a very severe case, if 
the child dies, the maternal prognosis is improved. The 
amount of urine passed and the quantity of albumin in it, the 
presence or absence of marked constipation, the temperature, and 
the condition of the heart and lungs, are also important guides. 

The actual rate of mortality varies very consideraldy both 
.according to the treatment adopted and according to the nature 
of particular groups of cases. The following tables give, how¬ 
ever, a fair idea of the relative rate of mortality when the con- 
uilsions occur during pregnancy, labour, and puerperiuin; in 
pnmiparae or in multiparse; and in relation to the number of 
con\ ulsive attacks:— 


1 line of Onset.* 


In pregnancy 
In labour 
Alter labour 


• 

Prtmipaiee. 

1 

Mullipara;. 

Cases. 

Deaths. 

Cases. 

1 

Deaths. 

69 

17 (24-3 per cent.) 

34 

10 (29-4 per cent) 

"5 

18 (157 per cent.) 


7 (22 6 per cent.) 

60 

\ 

7 (11'6 per cent) 

.6 

4 (25 6 per cent.) 


Number of Attacl(a.t 

Cases. 

Number of Deaths. 

Morulily. 

Below 10 



23 6 per cent. 

II to 20 



27-4 

21 to 30 , 



50 

31 to 40 



76 

41 to 30 



60 4 , 

51 to 60 



too 


Lohlein. 


t Schauta. 









CHAPTER VI 


THE INTBA-UTEBINE DEATH OF THE FCETUS 

Frequency — Etiology; Pathological Conditions of the Mother ; of lli; 
Father; of the Ovum; Traumatic Conditions; Unascertained Caiitius- 
Symptoms and Diagnosis—Treatment. 

It is not proposed to discuss in this book the various intra¬ 
uterine foetal diseases which are met with. They are numerous, 
and hence it would only be possible to deyote a very small and 
insufficient space to each. Certain of them produce conditions 
which interfere with the mechanism of delivery, and these will 
be referred to when treating of the pathology of labour. The 
remainder, which do not affect pregnancy save in some cases by 
bringing about the death of the foetus, and do not affect labour 
at all, will not be referred to. Their description more properly 
belongs to a work on ante-natal pathology, and to such we refer 
the reader. 

In the present chapter, we shall deal with the intra-utcrine 
death of the foetus, its causes, and the treatment necessary to 
adopt in cases in which its occurrence is not followed by the 
expulsion of the ovum. It must first be understood that in this 
chapter we are not dealing with either abortion or premature 
labour. Either of these conditions may be the result if the intra¬ 
uterine death of the foetus or may be quite independent of such 
an occurrence. They will be dealt with in another chapter. 
It is obvious, however, that it is impossible to determine prior 
to the sixth month whether the death of the embryo or foetus, as 
the case may be, is preceded or accompanied by tl\e expulsion 
of the ovum, save in a few instances, where the embryo has almost 
or entirely disappeared. This, however, need not affect the 
general tenor pf the present chapter, which will be devoted not 
to the premature expulsion of the ovum, but to the premature 
death ol the embxyo or foetus, whether that death is followed by 
expulsion or not. . * 

tnqtunqi.^FoT the reason just mentioned, it is impossible to 
tell in what proportion of cases the intra-uterine death of the 
foetus occurs prior to the sixth month of pregnancy. In all prob¬ 
ability, tihe proportim of cases in which the death of the foetus 
' 614 
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precedes the detachment and expulsion of the ovum is considerable, 
as in many cases the foetus has entirely disappeared, or is only 
represented by a disorganised mass, while, in other cases, it has 
obviously been dead for some time prior to expulsion. 

Tiie proportion of cases in which intra-uterine death occurs 
subsequent to the twentieth week can be more easily ascer¬ 
tained, but here ^ain errors may occur in consequence of the 
difliculty of eliminating cases in which death occurred during 
delivery. It is probable, however, that all, or almost all, pre¬ 
mature infants, which are bom dead, were dead before lalraur 
commenced, as the difficulties of or delay in labour in such 
cases is but seldom sufficient to cause death. Accordingly, we 
may include in the number of intra-uterine deaths, all cases in 
which an immature or premature infant is born dead after the 
• twentieth week, and all cases in which a full-term infant is born 
in such a condition that its death must of necessity have occurred 
prior to the onset of labour— i.e., all cases of macerated, putrid, 
or mummified infants. Of 16,654 infants born in the Rotunda 
Hospital during the mastership of Collins, 801 may be con¬ 
sidered to have died in utero, a proportion of about i in 20. The 
most recent statistics of the hospital are somewhat similar. Of 
11,203 infants born in the hospital, 393 may be considered to 
liave died in utero— 3 l proportion of i in 28’5. I f we add to the 
number of dead-born infants half the number of abortions which 
occurred during the same period, a number which will not unfairly 
represent the cases in which the death of the embryo was the 
(ause of the abortion, we get a total of 605 cases of intra-uterine 
death in 11,098 pregnancies, a proportion of i in i8’3. This is a 
very high proportion, and represents an enormous annual loss in 
the total potential population. It emphasises the importance of 
the present subject, and the necessity for determining the cause 
of such deaths and the means of, where possible, preventing their 
occurrence. 

•f.tiology .—The different causes of intra-uterine death may be 
divided into the following groups:— 

(1) Pathological conditions of the mother. 

(2) Pathological conditions of the father. 

(3) Pathological conditions of the ovum which cannot be 

definitely allocated 10 one or other of the foregoing 
classes. 

(4) Traumatic causes. < 

(5) Unascertained causes.' 

PatholQgical Oonditions of tbe Mother. —The commonest 
maternal causes of foetal death are'perhaps ^philis,* renal disease, 
endometritis,‘'acute infectious ffiseases, andmigh temperature. 

Syphilis is perhaps tbe most* important of all causes, as it tends 
in many cases to destroy not alone one pregnancy, but—unless 
treated—every pregnancy. Its effects are more marked when the 
woman has OMn infect prior to conception, than if she is 
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infected subsequently to conception. If conception and syphilis 
commence together, the death of the foetus is the rule, hut treat 
inent is more potent in preventing it (Priestley*). If syphilis is 
acquired after the mid-period of pregnancy, the child may escape 
altogether. Syphilis may bring about the death of the fo tiis ly 
causing extensive pathological changes in the foetus itself, or in 
the placenta. 

■’ Ciironic renal disease is a common cause of foetal death by- 
causing tlie placental alterations which have been alluded to, anil 
so interfering with the oxygenation of the foetal blood and the 
supply of nutriment to the fa^tus. The death of the latter may 
al.so result, in cases in which suppression of urine and uca-mia 
liave supervened, from the presence of toxins in the maternal 
blood. 

: ICudomctritis most usually terminates a pregnancy by causin'', 
the detachment and expulsion of the ovum, and not the primtuy 
tlcath of the fo-tus. It may, however, in many cases bring about 
(lie latter by causing a degeneration of the ovum and the con¬ 
dition known as a blood-mole or apoplectic ovum. 

Acute infective diseases may bring about the death of the 
fd'tns in two ways—either by the lethal effect upon the ftetus of 
the toxic condition of the maternal blood, or by the elevation of 
temperature by which the disease is accompanied. Attempts haxe 
been made to prove one or other of these to be the true 
cause of death, but it appears to be impossible and useless to 
endeavour to distinguish between them. There is no doubt that 
either factor in itself can bring about the death of the fmtus, and 
the particular factor which does so in any given case will depend 
upon which of them is the more strongly-marked characteristic 
of the di.scase from which the patient is sufl'ering. If the toxic 
condition of the blood is more marked than the elevation of tem¬ 
perature, it will kill the hetus before the latter has time to do so, 
and vict vtm'i. 

' The effects of elevation of temperature upon the fa’tus have 
been summarised as follows by Runge.t who made many im¬ 
portant experiments upon animals ;— 

(i) The temperature of the feetus is habitually higher than that 
of the mother, and maintains this greater height when the 
mother’s temperature liecomes abnormal. 

fa) The ftetus dies from the effects of increased temperature 
before such increase Irecomes fatal to the mother. 

(3) The temperature of the mother, if only raised for a short 
period to io67° F., is fatal to the foetus. 

Among the rarer maternal causes of foetal death are to be found 
the following:— r 

(i) Anamiia.—This in all probhbility causes the death of the 
fo'tus by diminishing the amount of nutriment which is carried 
to it in the blood. 

• ‘ The Pathology of Intra-uterine Death,' p. 60. f Arekiv f. Gynik., 1877. 
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(j) I’hthisis.—This probably causes the death of the fujtus in 
ihf same manner as does anaemia. 

(j) Diabetes.—Although the presence of a small amount of 
Mi^'ar in the urine in pregnancy is far from uncommon, the 
;i-.ociation of true diabetes with pregnancy is very fatal to tlie 
|.r ms. Matthews Duncan* recorded nineteen cases of pregnancy 
111 fourteen diabetic patients, in which seven of the infants died in 
till 10, after reaching prematurity, and two more died a few hours 
alur birth. The manner in which diabetes brings about the death 
of the fmtus is not very clear, but it is probably the poisoning of 
ilie firtus by some toxin circulating in the maternal blood. 

(4) .Vction of Certain Poisons.—Lead-poisoning is particularly 
ptuiif to cause the intra-utefine death of the fcctus, and traces of 
the metal are said to have been found in such cases in the fo-tal 
, kidneys (Legrand). Poisoning by arsenic, savin, carbon mono.xide 
and dioxide have also caused hrtal death. 

(3) b'clampsia.—The intra-uterine death of the fo-tus may 
almost be regarded as the rule in eclampsia, unless the firtus is 
t'\ pulled within a comparatively short period of the onset of con- 
\ ulsions. The cause of its death is not definitely ascertained, but 
Is most probably dUe to poisoning by the excessive quantity of 
toxins which are found in eclampsia in the maternal blood. It 
may also be due in some cases to the elevation of temperature 
winch occurs during the convulsions (Winckelf). A third 
suggestion as to the cause of death is that the oxygenation of the 
blood is interfered with during the convulsions, and that the 
fo Ins dies of asphyxia. It is probable that the actual cau.se of 
death differs in di^erent c.ises, and that it depends upon which 
fiU'tor is the first to become sufficiently intense to cause death. 

Pathological Oonditions of the Father.—The most important of 
lliese is syphilis. Syphilitic disease of the father may result in 
■die transmission of infected semen, which in turn produces an 
mnni affected with hereditary syphilis. If the syphilitic lesions 
■ire sufficiently marked, the death of the fa-tus will follow, 
I'xun though there has been no apparent infection of the mother. 

Lead-poisoning of the father may also cause the intra-uterine 
death of the fa-tus. The manner in which it does so is most 
‘discure, but clinically the fact is well attested. ^It is said that 
'.iilierculosis of the father may aiTect the ovum in a somewhat 
'iniilar mdnner. 

Pathological Conditions of the Ovum. —In this group, we only 
uiclude such pathological conditions as cannot, in the present 
i-tate of our knowledge, lie definitely attributed to either maternal 
"J paternal causes. The chief of these are vesicular degenera¬ 
tion of the chorion, abnormal development of the fatus, and 
interruption of the circulation in the funis, due to the abnormal 
length or development of the latter. 

T^omatlc Canset.— Violent blows on the alxiomen of the 
* Trims. Land. ObsM. Soc., 1882. f ' Berichte und Studien.' 
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mother and niay cause the death of the foetus by direct 
violence or by causing the detachment of the placenta. 

Unascertained Oanses.—It is not uncommon to meet with 
patients with whom each successive foetus dies during the last 
two or three months of pregnancy. Such cases have come to be 
spoken of as cases of 'habitual death of the foetus.’ In many 
instances, it is possible to determine the cause, which is usually 
found to be syphilis—maternal or paternal—or perhaps anremia, 
tuberculosis, or inflammatory conditions of the uterus. In some 
cases, however, it is impossible to ascertain any cause for the 
death of the foetus. The latter dies and is expelled, but 
no lesion can be found to account for its death. It would 
seem as if the mother was able to furnish it with the necessary 
amount of oxygen and nutriment until it reached a certain age, 
and that then she became unable to do so. The term 'habitual. 
death of the fmtus ’ should be kept for such cases, as to apply it 
to those in which the cause of death is known is inadvisable, as it 
tends to obscure the important point— i.e,, the cause of the recurrent 
deaths. 

Symptoms and Diagnosis.—U the embryo or foetus dies, the 
ovum in the great majority of cases is expelled. " In some cases, 
however, it is retained, and then the condition known as niisstd 
abortion or missed labour resulta t In missed abortion, the retained 
ovum usually continues to receive some blood-supply from 
the uterus, and may become semi-organized, and form what 
is known as a placental or fibrinous polypus. In other cases, 
saprophytic bacteria may gain entrance to the uterus, and the 
retained ovum become putrid, a In cases of missed labour, in 
which condition we have to deal with a more or less fully formed 
foetus, various changes may occur in the latter, the three chief 
of which are maceration, mummification, and putrefaction, and, 
according as one or other of them occurs, the symptoms will vary. 

Maceration is dependent on three conditions:— (a) Fluid sur¬ 
roundings ; (i) warmth; (r) an absence of putrebctive organ¬ 
isms. Under these conditions, the fcetiis becomes ocdematous and 
water-logged, its skin peels off in patches, the ligaments of the 
bones soften and permit abnormal mobility, and the viscera become 
softenedand oedematous, and undergo a fatty degeneration. The 
cord in some cases increases in size, owing to infiltration with 
liquor amnii, in other cases it becomes flaccid and fliminished 
in size, owing to disappearance of the Whartonian jelly. The 
placenta remains longer unaffected than the foetus. Finally, 
however, it atrophies, and becomes of a greyish colour, as a 
result of fatty degeneration. 

It is difficult to determine, by the degree* of maceration 
present, how long a foetus has been dead, as the rapidity with 
which' the chaqges take place probably varies considerably in 
di^erent casea According to Ruge, Lempereur,*' and others, 
** These de Paris, 1867. 
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ttho have investigated the question, there is very little change 
during the ftrst two days after death, save an increase in flaccidity, 
slight discoloration of the tissues, and a slight infiltration of the 
cord. At the end of eight days, the cranium becomes more 
ll.-iccid owing to softening of the ligaments; the skin peels off, 
and blebs form over various parts of the Ixidy save the head. 
At the end of ten days, maceration is considerably more marked; 
the epidermis is stripping even off the face; and the scalp is 
infiltrated, but still adherent. To the foetus at this stage, the 
term foetus sanguinolentus was given by Ruge. It is difficult to 
lielieve that in some cases these changes are not produced more 
r.-ijiidly, as it is not uncommon to meet a considerable degree of 
maceration in an infant which, according to the history of the 
mother, was alive twenty-four hours before. The gross macro- 
scopical changes are in the main due to the water-logging of the 
tissues, and the rate at which this takes place must largely depend 
upon the amount of liquor amnii present and upon the intra¬ 
uterine pressure. The practical importance of this is evident in 
medico-legal cases, where it may be necessary to attempt to fix 
the date at which the death occurred. In such cases, an opinion 
based on the degr^ of maceration should be most guarded. 

Mummification of the foetus is an unusual occurrence, and is 
akin to ‘ the preserving of meat in brine.’ It is essentially a 
drying-up or desiccative change, and is probably associated with 
a comparative absence of liquor amnii. The foetus, instead of 
liecoming oedematous, shrinks, and gives up the water in its 
tissues. This change is particularly prone to occur in the case 
of a dead twin. In such cases, the living twin as it grows may 
press the dead one against the uterine wall, thus flattening it out 
and producing the condition known as foetus compressus or papyraeeus. 

Putrefaction of the foetus calls for no special remarks. The 
changes the foetus undergoes are akin to those associated with 
putrefaction of any other animal tissue, and in consequence of 
them gas collects in the uterus. 

The symptoms to which the retention of a dead fmtus gives 
rise have bran already described in the chapter on obstetrical 
diagnosis, and need not be again referred to. The diagnosis of 
this condition has also been dealt with in the same place. 

Treatment .—The prophylaxis of intra-uterine death of the fictus 
is a mtftter of considerable importance, especially in those cases 
in which the cause of the condition is recurrent and affects suc¬ 
cessive pregnancies. As the treatment proper to adopt has been 
described alre^y in all cases in which the recurrent death of the 
foetus is due to a specific and ascertainable cause—such as 
syphilis, rend disease, or anaemia, it is unnecessary to again enter 
into it; and here we need only refer to those cases which we 
have mentioned to which the term * habitual death of the foetus ’ 
is by preference applied, and in which the cause of death is still 
obscure. 
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The treatment of these cases has been in the past, and still 
is, largely governed by the belief that the cause of death is 
to be found in an inability on the part of the mother to afford 
the fcetus sufficient oxygen or nutriment after it has reached a 
certain stage of development. Accordingly, the usual treatment 
adopted consists in inducing labour a short time before the period 
of pregnancy at which the foetus habitually dies. This treatment 
is, of course, only applicable in cases in which the foetus habitually 
dies after it has become viable, that is, after the end of the seventh 
month, and it has also the disadvantage that, though the fu tus 
may be saved temporarily from an otherwise impending death, it 
runs considerable risk of dying after its birth owing to its prema¬ 
turity. Still, in some cases, success has been attained, and, 
consequently, if all other means fail, the induction of premature 
labour should be tried as a last resource. 

More than fifty years ago, the late Sir J. Y. Simpson recom¬ 
mended the administration of chlorate of potassium in these cases, 
on the principle that it would give up its oxygen and so increase 
the quantity of that essential element in the maternal blood, and 
thus allow the foetus to obtain the necessary quantity even in the 
case of a seriously degenerated placenta. Thi^ effect of chlorate 
of potassium is, however, pniversally denied, as the drug is 
excreted unchanged from the body. Jardine* of Glasgow has, 
however, of late again administered the drug in these cases, and 
with apparently beneficial results. One case which he records is 
of special interest. Of eight pregnancies, five terminated in mis¬ 
carriages, or in the intra-uterine death of the fmtus, while in three 
the fmtus was born alive at term. In the five fatal pregnancies, 
no treatment was adopted. In the three instances in which the 
fcetus lived, chlorate of potassium was administered regularly 
during the course of pregnancy. Jardine administers the drug 
in doses of ten grains three times a day, from the third month 
onwards. He does not endeavour to explain its action, save to 
say that he considers it has a beneficial effect upon the endo¬ 
metrium, and he points to his cases as ample evidence that the 
drug exerts no deleterious effect upon the mother. In view of 
Jardine's experience, chlorate of potassium deserves a trial, 
especially as the present treatment of habitual death of the 
foetus is so unsatisfactory. 

* Bril. Mtd Joun., October ii, igoa, p. 1137. 
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> ABORTION. 

IW the t erm ' abo rtion' js rneanLthe_expulsion of the ovum from 
the uterus ^fore the complete formation of the placenta—that is, 
before the commencement of the fourth month. 

I'reqHency.—ThQ relative frequency of abortion is a matter 
on which the statistics of different observers differ considerably. 
This may be accounted for by the difficulty of obtaining a 
reliable history from women of their previous pregnancies, and 
the unreliable nature of hospital statistics in this respect, inas¬ 
much as a far larger proportion of women seek the help of 
liospitals in full-term labour than in abortion. Priestley* 
obtained the pregnancy history of 400 private patients in whom 
the evidence was 'distinct and reliable.' All of these women 
had reached their fortieth year, and hence the history included 
for most of them the whole of the child-bearing period of life. 
These 400 women had been pregnant, collectively, 2,325 times, and 
there had been 542 abortions. The proportion of abortions to 
children was therefore about i to 3*2, while the proportion of 
abortions to pregnancies was about i to 4*2. Of the 400 women, 
152 had*never aborted, and 52 had never bortfea living child. 
The average number of abortions for each woipan was thus r35, 
of living children 4'46, and‘of pregnancies 5’8i. These figures 
contrast strikingly with the figures obtained from the statistics 
of the Rotunda Hospital. In that institution, amongst 20,000 
patients there were 707 abortions, a proportion of i to 28*28. 
This figure is, as is only to be expected for the reason given, 
very much below the normal prr^rtion. 

* ' The Pathology of Intra-uterine Death,' p, 8, 
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/Etiology. —The causes of abortion may be divided into two 
groups:— 

(1) Causes which affect the attachment of the ovum 

to the uterus. <■ 

(2) Causes which bring about the death of the embryo. 

Oanses which affect the Attachment of the Ovnm to the Utens. 

—Four important causal factors of abortion are included in 
this groupDiseases of the decidua, or foetal membranes; inter¬ 
ference with the development of the uterus; direct contraction- 
producing agents, or oxytocics; and traumata. 

“ Diseases of the decidua, or foetal membranes, are perhaps the 
commonest causes of abortion. In some cases, as has been 
already seen, they may bring about the death of the embryo, 
and consequently fall into the second group; but in the greater 
number of cases they cause abortion by interfering with tlie 
normal relations of the decidua and the ovum. The most * 
common pathological conditions met with are decidual endo¬ 
metritis, syphilis of the ovum, and commencing myxomatous 
degeneration of the chorion. Malignant disease of the enrhr- 
metrium may perhaps be added to this group. It is, however, 
a most uncommon cause, as its presence usually ensures sterility. 

■<: Interference wkh the development of the uterus is also a 
common cause of abortion. The commonest conditions whicli 
interfere with development are mal-positions; mal-developmcnt 
and tumours of the uterus; abdominal and pelvic tumours, other 
than uterine, which press upon the uterus; and pelvic adhesions. 

< Direct contraction-producing agents, or oxytocics, are to be 
found in certain drugs, as savin, ergot, carbonic acid gas, ex¬ 
cessive physical e.xercise or mental excitement, and excessive 
sexual intercourse. The foregoing are extremely rare causes of 
abortion. The drugs mentioned in all probability only exercise 
an oxytocic effect when given in poisonous doses. A sufficient 
accumulation of carbonic acid gas in the maternal blood to 
prepuce contractions probably only occurs under conditions 
which produce the partial or complete asphyxia of the mother. 
E.xcessive physical exercise or mental e.xcitement will in all 
probability only cause abortion when occurring in association 
with a diseased condition of the endometrium or ovum, when it 
may be the determining cause. Excessive sexual intercourse 
probably only produces abortion under similar circumstances. 

^ Under the head of traumata, are included all causes which can 
produce a sudden detachment of part of or of the whole ovum. 
The chief of these are falls; blows on the abdomen; the passage 
of instruments into the uterus; sudden increase of blood-pressure, 
as may occur in consequence of severe mental enmtion or excite¬ 
ment; convulsions; vomiting; stfaining, or sudden exertion of 
any kind. 

Oanaei which bring abont fhe Death of the Eminryo. —These 
causes have- been already fully discussed, and heed not be reca- 
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)iiulated. Once the embryo is dead, the ovum acts as a foreign 
Kxly, and induces uterine contractions. The death of the embryo 
,s perhaps the next commonest cause of abortion to decidual 
endometritis. 

Jf the foregoing list of causes of abortion is studied, the 
importance and truth of Hegar's dictum that ‘ the causes of 
premature expulsion of the foetus are generally to be dated 
further back than is usually done ’ will be evident. Almost all 
llie immediate causes which have been mentioned are secondary 
to some primary pre-existing cause, and, if the tendency to alxirtion 
is to be cured, it is the primary cause which must be ascertained 
and removed. The two commonest causes of abortion are, as 
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I'li;. 286 .—An Expelled Ovcm emukdukd in Tiiickenki) IJecihoa. 

!•. l-'tEtus; D, portion of decidua reflcxa; A, amniotic cavity; C. the 
lower or cervical pole, 

've have stated, decidual endometritis and death of the embryo. 
Decidual endometritis is not a primary condition, but is due to 
some pre - existing condition, as endometritis, displacements, 
syphilis, renal disease, etc. Similarly, the death of the foitus 
IS also due to some pre-existing condition—syphilis, toxic condi¬ 
tion of ^e maternal blood, constitutional disease of the mother, 
®tc. It is to these pre-existing conditions that we must direct 
our attention, if we hope to prevent the occurrence of abortion, 
and hence the extreme importance of recognising their share 
lu the aetiology of abortion. 

Varieties .—is customary to divide abortions clinically into 
several groups. The most Common classification to adopt is 
that which divides abortions into two groups—threatened abortion 
and inevitable abortion. By threatened abortion is meant the 
occiurence of utdrine haemorrhage and pain sufficiently marked 
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to show that some interference with tiie attachment of the o\ nm 
to the uterus has occurred, but not sufficiently marked to prec ludi; 
the possibility of their ceasing and the pregnancy continuing. 
Hy inevitable abortion, on the other hand, is meant the o< (ur- 
rence of symptoms sufficiently marked to show that there is no 
hope of the pregnancy continuing. This classification has no 
great advantages. It is not any more scientific than the one 
we propose to adopt, and, inasmuch as it is difficult to at oin c 
allocate every case of abortion into one or other group, it i^ 
not of any very great practical value. An abortion is ne\er 
inevitable until so large a part of the ovum is detached that 
its continued life is impossible, and it is impossible in many 
instances to say that this has taken place. The classificatnm 
which we shall adopt is as follows, and we may preface it hy 
saying that the meaning attached to the term ‘ threatened abor¬ 
tion ’ is not that which has been given above:— 

(1) Threatened abortion. 

(2) Cervical abortion. 

(3) Incomplete abortion. 

(4) Complete abortion. 

(5) Missed abortion. 

Tiirkathned Abortion. 

Threatened abortion is the term applied to the onset of pain, 
hicmorrhage, and a varying degree of dilatation of the cervi.v, in 
a patient during the first three months of pregnancy. 

Symptoms. —'I'he woman believes herself to be pregnant, ami 
the various subjective symptoms of pregnancy are present. The 
earliest symptom of the threatening to abort is usually an attai l< 
of uterine ha'iuorrhage, .accompanied or not by p.ain due to 
contraction of the uterus. • The character and amount of tlie 
ha'iuorrhage differs in diflerent cases. It may come on suddenlv 
and violently, or it may appear gradually and be slight m 
amount. It m.ay be recurrent, or there may be but a single 
attack. Most frerpiently, it occurs as recurrent attacks, at eacli 
of which the patient may lose from two to ten ounces of blooil- 
Similarly, the strength of the uterine contractions, and hence 
the intensity of the pain, vary greatly. In cases in which the 
threatening to abort is slight, there may be no pain at all, and 
in such c.ases the threatening to abort will probably pass ofl- 
In other cases, the pain may be most severe, and in them the 
ovum will be most probably expelled. It must not, however, be 
considered that the occurrence of uterine contractions necessarily 
means that the abortion is ‘ inevitable.’ It is probable that in 
such cases the ovum will be expelled, but, on the other hand, 
in many cases the contractions pass off under suitable treatment, 
and the pregnancy continues. «The degree of dilatation of the 
cervix depends upon the strength of the contractions which have 
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Dinirred, and the length of time for which they have been 
uiciiriing. In all cases where there has been any considerable 
(lei^rve of hxmorrhage, the canal will be more patulous than 
normal, and the cervical tissue softer. If, however, contractions 
.irL- superadded, and the ovum is in part or altogether detached, 
t!iL- internal os will commence to dilate, and tlicn, in turn, the 
remainder of the cervical canal. If any part of the ovum has 
pa'ised through the internal os, then the term ‘ inevitable abor- 
-.1011 ’ may be applied to the condition, if so desired. 

iJhu’nosis. —The diagnosis of threatened abortion is made by 
the history of the patient and the results of a bi-manual cxainina- 
iiim. Two points have to be determined;—b'irst, the existence 
ot pregnancy, and secondly, the fact that the Inemorrhagc is 
loming from the uterus. Once the e.xistence of pregnancy is 
, determined,ihe differential diagnosis lies between tlireatened abor- 
iimi, extra-uterine pregnancy, incomplete abortion, and vesicular 
mide. We profrose to postpone the discussion of the differential 
ih.rgnosis until the chapter on the hemorrhages of pregnancy, as 
ilie student will be in a better position to understand the different 
liumts in the diagnosis at that stage. 

1 leiitmeiit. —If w6 divide abortions into the old classification 
'll threatened and inevitable, the rjiiestiun of treatment is very 
simple, and the only difficulty lies in allocating each case to one 
'll other class. Once the allocation has been made, then, in 
tliie.itened abortion, we endeavour to prevent the abortion from 
O' I urring, in inevitable abortion we endeavour to hasten its 
''(I'lirrence. In practice, however, the difficulty of allocating 
I'.uh case to one or other class is very considerable. /\n alxrrtion 
I an only be regarded as inevitable when so large a portion of the 
"Mim is detached that the further life of the latter is impossible. 
( hnically, it is in many cases impossible to state that this has 
happened, and all that can be done is to allocate the extreme 
'.I'-es to one or other group, and to leave the border-line cases to 
ill' determined by future events. Thus, if a patient has haimor- 
rhage, only slight pain, and no dilatation of the cervical canal, 
the abortion is only threatened. If, on the other hand, a portion 
'if the ovum actually protrudes through the internal os, then the 
■d'ortion is said to be inevitable. Between these two classes of 
' 'ISC, however, are found a considerable proportion of alxirtion 
' 'ises, in ^hich it is impossible to say whether the alwrtion is 
' threatened ’ or inevitable. What can, however, always be deter¬ 
mined regarding these cases is whether they require palliative or 
•‘' live treatment. In many cases in which a patient has a profuse 
I'ttack of haemorrhage, the pregnancy might continue to term, if 
■illuwed to do sfl, but the condition of the patient is such that we 
■-hould not be justified inallowmg her to run the risk of a recur¬ 
rence of the haemorrhage. In such a caise, the abortion strictly 
speakbg is not 'inevitable,’ but, practically, we must adopt 
active treatment and empty the uterus. Again, on the other 
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hand, an ovum may be in great part detached, but still lyin;- 
inside the uterus, and causing no great haemorrhage or pain. 
The abortion is ‘ inevitable,’ though the fact cannot be clinically 
determined. We do know, however, that the patient presents ni, 
symptoms calling for active treatment, and, hence, we adopt 
palliative treatment in the hope that the pregnancy may continue, 
or that, if it is doomed, the uterus may itself expel the ovuni. 
Accordingly, ns we regard all cases of abortion as threatened in 
which the entire ovum still remains in the uterine cavity, we 
shall subdivide these cases into two classesCases that recpiire 
palliative treatment; cases that require active treatment. 

In the first class are placed all cases in which the symptoms ot 
the patient are not urgent, and in which we hope to be able to 
allow the pregnancy to continue, if it will do so. In the second 
class are placed all cases in which the condition of the patient is, 
such, in conse(]uence of the amount of blood she has lost, that 
we do not consider it safe to allow her to lose more. 

Palliative Treatment.— The palliative treatment of threatened 
abortion may be stated in general terms to consist of measures 
calculated to check haemorrhage and uterine contractions. Tin 
patient is kept at rest in bed, in the recumbent posture, and all 
sudden movements and straining are forbidden. Following the 
advice of Atthill,* and also influenced by oiir own experience of the 
use of the drugs, we consider it advisable to administer ergot and 
strychnine in all cases in which there is haemorrhage, but in which 
there are no uterine contractions. The advisability of the use of 
ergot in these cases has been already di.scussed. It is improbable 
that the drug tends to produce uterine contractions in cases in 
which they have not already started, while, on the other hand, it 
appears to exercise a tonic efl'ect on the uterine muscle. If, how 
ever, uterine contractions have commenced, the administration 
of ergot may increase their force, and so may tend to hasten the 
expulsion of the ovum. The drugs are usualiy administered 
as a pill or tablet containing one-thirtieth of a grain of strychnine, 
and three grains of extract of ergot, the pill to be taken twice 
or three times in the day, or in the form recommended by Atthill- 
Hydrastis Canadensis has been also recommended in these cases. 
Its action is, however, very slight, and the benefit derived from it 
does not appear to be great. Tincture of opium by the nioutl., 
or hypodermic injections of morphia, may also be administered, 
with the double object of relieving any pain from which the 
patient is suffering, and of ensuring mental and physical rest. 

Active Treatment.— The active trea tment of threatened abortion 
consists in emptying the uterus, with the object of preventing 
further haemorrhage. The emptying of the uterus can be carried 
out in two ways. i^.The ovum can' be detached and removed by 
the linger or a curette,jlor uterine contractions may be induced 
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liy plugging the vagina or the uterine cavity with iodoform gauxe, 
ami the uterus made to expel the ovum it|elf. f 

The immediate removal of the ovum by expression, by the 
linger, or by the curette, is the treatment of choice in all cases in 
which it can be carried out. o E.xpression of the ovum is only 
possible when the ovum is detached, and the cervical ^canal 
siifticiently dilated to allow it to pass through. In such cases, 
e.vpre.ssion will succeed, and will obviate all intra-uterine inter- 
krence. Expression is performed bi-manually, the position of 
[he Imnds being identical with their position when making a 



I 10. 287. — The Bi-manuai. Mhiiion (jf I'.m>hes.sim> a Uktaciied Ovcm. 


j'l-inanual examination of the body of the uterus. The patient 
■s placed in the dorsal position, i.y preference across the bed, or 
'Jn a tablet Two fingers of the right hand are then pas.sed into 
the vagina and placed beneath the lx)dy of the uterus, that is to 
in the anterior fornix if the uterus is normal in position, in 
the posterior fornix if it is retroverted. The other hand is then 
placed on the abdominal wall, and the fingers are depressed until 
|hey come doiyn on the supierior surface of the uterine body. 
1 hen, by pressure on the btxdy with the fingers of both hands, 
the ovum is driven out of the uterus into the vagina. The pro¬ 
cedure is then repeated, with the object of expressing any clots 
that have been left behind. 
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^ The refnoval of the ovum by the finger is carried out as 
follows:—The fingers of the right hand are passed into the 
vagina, and the lefi hand is placed as before upon the superior 
surface of the uterine body. One finger of the right hand 
usually the index finger—is then passed into the uterus, and the 
ovum rapidly detached by sweeping the finger round the uterus 
between it and the uterine' wall. As soon as it has been 
completely detached, the finger is removed, and the ovum 
expressed, as has just been described. 

t The only advantages, which, in our opinion, a curette possesses 
over the finger for the removal of the ovum, are that it can be used 
when there is a less degree of dilatation of the cervix, and tliat it 
is easier to sterilise than is the finger. On the other hand, in 
the case of an unskilled operator, it is more dangerous than is tlic 
finger, as it is by no means difficult to pass it through the soft , 
uterine wall, and in all cases the finger is more sensitive, tuid 
enables the operator to form a better opinion as to whether tliv 
uterus has been completely emptied. Further, if rubber glow'- 
•are worn, the finger is as aseptic as is the curette. In abortion 
cases, a blunt curette of large size must always be used, as, witli 
a sharp curette, it is an easy matter to scrape away the softened 
fibres of the uterine wall. The curette most suited for tlie 
purpose is that known as Uheinstadter's flushing curette. Thi> 
is a blunt curette of considerable size, and with a hollow handle 
through which a stream of water can be made to flow while the 
curette is in use. Uy this means, all debris is washed out of the 
uterus. The operation of curetting will be described in its proper 
place. 

Plugging the vagina permits, or indeed encourages, the accu¬ 
mulation of blood above the plug in the uterine cavity. This in 
itself is not of any great importance, so long as the uterus is 
still occupied by an intact ovum. If, however, any part of the 
ovum has come away, and if putrefactive organisms have gained 
entrance into the uterine cavity, then the result of damming up 
the escaped blood is to increase very materially the dangers of 
intra-uterine decomposition. It is not always possible to be sure 
that some portion of the ovum has not come away, and, conse¬ 
quently, plucking the vagina is not an ideal treatment. 

Plugging the va ginal anTThe uterine cavit y with iodoform 
gauze was first recommended by Duhrssen,’" and constitutes a 
most valuable mode of treatment. It is free from the disadvantages 
which are associated with the use of the vaginal plug alone, and, 
in fact,'it rather tends to sterilise the uterine cavity than to 
promote its infection. > Further, it can be adopted when there is 
insufficient dilatation of the cervix^to allow the introduction of the 
finger or curette,'it is eas^ of ^complishment,''it checks the 
haemorrhage at once,'and it causes the expulsion of the ovum 
within twenty-four hours. 

^ * ' A Mannal of Obstetrical Practice,' English edition, p. ii8. 
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Tlie method of tamponing the uterus or vagina will be 
described in its proper place. It is sufficient to say here that the 
material used for tamponing must be impregnated with an anti¬ 
septic, as a simple aseptic material becomes offensive in a very 
slinrt time owitm to the decomposition of the discharge which 
Mjaks into it. The plugging is left in situ for twenty-four hours, 
and then removed, unless there is an indication for its earlier 
removal. Usually, after its removal, the ovum is found in the 
up|ier part of the vagina, but, even if it has- not been expelled 
from the uterus, the os is now sufficiently dilated to enable it to 
he expressed or removed. 

The treatment of the patient after the uterus has been emptied 
is identical with that of complete abortion. 

Cekvicai. Abortion. 

.\ cervical abortion is the term applied to the condition which 
occurs when the ovum is expelled into the cervical canal, and 
liccomes incarcerated there as a result of the failure of the 
external os to dilate. 

Symptoms,—The “symptoms of the case are at first those of 
threatened abortion. > Later, when the ovum has I'leen completely 
expelled into the cervical canal, the uterus contracts above it and 
all hii-morrhage ceases, save a varying amount of red or brownish 
discliarge, which may be fu'tid if the ovum has commenced to 
decompose. ' On examination, the alteration in shape of the 
cervix is the first thing noticed. The cervix has lost its usual 
cmtical form, and become ballooned out so as to be almost as wide 
as it is long. The external os is felt as a small orifice, which just 
admits the pulp of the tip of the examining finger. It has rigid 
parchment-like edges, and presenting at it can be felt a firm 
j-'lobular mass. 

IHagimis .—The only condition for which cervical abortion can 
he mistaken is that in which a fibrous ptolypus bas been expelled 
from the cavity into, the cervical cana l, an d lies there in the same 
manner as does a cervical abortion. The physical signs of the 
two are, as is only to be expected, identical, and the diagnosis is 
only to be made from the history of the case. The treatment in 
cither case is identical, and if a cutrect diagnosis cannot be made 
from the*history, it will be made as soon as the mass in the 
cervical canal has been removed. 

Trfttimtttt .—Jhe treatment consists in dividing the tissues of 
the cervix in such a manner as to increase the size of the os 
externum, then in expressing the ovum, washing out the uterus, 
and suturing tlpp incision. The incisions are made bi-laterally, and 
extend upwards for half to three-quarters of an inch, or farther if 
necessary. As a rule, a single silkworm gut or catgut suture in 
each incision will suffice to bring the ^ges together. Each 
xuture is passed from the vaginal surface of the cervix, and does 
not p)asB through the mucous membrane lining the canal. 
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Incomplete Abortion. 

Incom p le te abortion is the term applied to the con dition when 
part of the ovum ha^ been expelled, and the remainder Ts retained 
in the uterus. 

Symptoms.—The eariy symptoms of the case are again those of 
threatened abortion,’ but, in addition, there may or may not lie a 
history of the expulsion of some part of the ovum. eThe ha;mor- 
rhage, which ushered in the alwrtion, gradually ceases, ami is 
replaced by a brownish discharge, which may become foetid if the 
portion of ovum which was left behind decomposes. ^ Recurrent 
attacks of haemorrhage, some of which may be of such severity as 
to threaten the life of the patient, may occur at any time, due to 
the separation of additional portions of the ovum, rif the intra¬ 
uterine decomposition is allowed to continue, the patient will* 
suffer from the effects of the absorption of ptomaines, and present 
all the symptoms of sapraemic intoxication, i Also, the intra¬ 
uterine infection may extend to the tubes, and thence to the 
peritoneal cavity, or to the peri-uterine connective tissue, gi\ ing 
rise to pelvic peritonitis or parametritis. 

Diagnosis .—In making the diagnosis of an mcomplete abortion, 
two points have to be determined-First, the existence of an 
intra-uterine pregnancy; and, secondly, the fact that a part of 
the ovum has been expelled. A ruptured tubal pregnancy and 
an incomplete abp.rtipn_are particularly liable to be mistaken for 
one another. The differential diagnosis will be discussed under 
the head of tubal pregnancy. 

Treatment.—The treatment of an incomplete abortion may l>e 
summed up in a few words. The uterus must be emptied at 
once, and t he incomplete abortion turned into, a complete one. 
The method to be adopted of emptying the uterus depends’’upor. 
the period which has elapsed since the coming away of the 
e^elled portion of the ovum,^and also upon the condition of 
affairs present.' If the case is seen shortly ^ter the first portion 
of ovum was expelled , the treatment is identical with the active 
treatment of a threatened abortion. The remains of the ovum 
are, if possible, expressed, and if that is not possible, they are 
removed with the finger or curette according to the size of the 
cervical canal. If the latter is insufficiently dilated to permit of 
this, the uterine cavity and vagina should be plugged with iodo¬ 
form gauze, no case should the vagina alone 1 » plugge d ip R 
case .gf incompfotejibortion, owing to the danger of decomposition 
occurring in the uterine cavity above the plug. 9 If the case is not 
seen for some days after the exp ulsion of the nrst portion of ovum, 
it may be necessary to dilate the cervical canrd with Hegar's 
dilators or laminaria tents. As soon as the necessary degree of 
dilatation is obtained, the retained fragments are removra with 
the finger or curette. In all such cases, a blunt c urette is u^- 
3 If, however, a fortnight or more has elapsed since the e x pulsion 
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of tlie ovum, a gharp curette may be used, as by this time the 
uterine wall has returned somewhat to its former consistency, 
and, moreover, it may be impossible at this stage to remo\'e 
retained fragments by means of a blunt curette, so closely have 
tliey liecome incorporated with the uterine wall. 

It should scarcely be necessary at the present day to condemn 
the expectant treatment of incomplete abortion; but as some 
(iistoms die hard, it is perhaps safer to do so. The expectant 
treatment of incomplete abortion was, in the past, the usual treat¬ 
ment adopted in these cases, and was even recommended by so 
great an authority as Winckel. It consisted in waiting in all cases 
uf incomplete abortion until one of three things happened ;— 

(1) The remainder of the ovum came away. This was the 
termination hoped for, and when it occurred the advocates of the 

• treatment pointed out how successfully they had avoided any 
intra-uterine interference. 

(2) The ovum decomposed. 

(3) The patient lost as much blood from repeated haemorrhages 
as was considered safe. 

If the second or third termination occurred, the uterus was 
then emptied ; but ilnless they occurred, the condition was allowed 
to persist. The natural result of such a line of treatment is that 
in a certain proportion of cases the remainder of the ovum comes 
aw.ay spontaneously, and the patient gets well. In other cases, 
however, intra-uterine decomposition occurs, and the infection 
may extend to the tubes, the pelvic peritoneum, or the connective 
tissue, and the patient Income a chronic invalid. In still other 
I'a.se.s, the occurrence of sapraemic intoxication, in a patient 
weakened by repeated haemorrhages, has proved fatal. This line 
of treatment, must be absolutely condemned. The proportion of 
rases in which subsequent interference is not required is small, 
and in the cases in which interference is necessary, it is more 
difficult to carry out, the longer it is postponed, owing to the 
rlo.snre of the cervix. The additional risk, from sapracmia and 
recurrent haemorrhages, to which the patient is subjected by 
waiting is considerable. 


Complete Abortion. 

Complete abortion is the term applied to the expulsion of the 
entire ovum. 

Symptoms.—The initial symptoms are those of threatened abor¬ 
tion. 1 These may persist for a varying number of hours, and 
then the ovum is expelled. 

l^iagHosis ,—diagnosis of complete abortion is made when 
the expelled ovum is found tef be complete. If, however, the 
^'ipell^ matter has been thrown away before the medical man 
has had an opportunity of examining it, it is often difficult to 
sure that the^terus is empty. The di^nosis of such cases will 
he subsequently discussed. 
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Treatment.—The treatment to be adopted after complete abortion 
is almost identical with the treatment adopted during the puerpo 
rium. / The patient is kept at rest in bed for at least five days, or 
until the discharge has completely ceased. If possible, she should 
remain in bed for eight days. 2 If the discharge continues longer 
than is right, or is unduly profuse, ergot may be administered in 
drachm doses of the liquid extract twice a day, or as a pill m 
combination with strychnine. ^In all cases of abortion, the 
patient .should be directed to visit her medical adviser in from 
three to six weeks after the occurrence of the abortion, and a 
bi-manual examination should then be made to determine the 
presence or absence of any local conditions which may have gi\ en 
rise to the abortion, such as uterine displacements. If such 
conditions are found, they must be remedied. 

• 

Misskd Abortion. 

Missed abortion is the term applied to the retention of the 
ovum in the uterus after the death of the embryo. 

Symptoms ,—The symptoms of missed abortion are practically 
identical with those of incomplete abortion, save that there may 
not be any hemorrhage. i There is a brownish discharge from 
the vagina, and this will become fmtid if decomposition of the 
ovum occurs, vThe uterus diminishes in size,^ and the various 
subjective and objective symptoms of pregnancy pass off. v The 
patient complains of various subjective sensations which are due 
to the absorption of ptomaines from the dead ovum, and whi< h 
have been already described, 

Diagnosis .—The diagnosis is made from the history of the 
patient and the results of a bi-manual examination. If the nature 
of the case is not at first clear, it may be necessary to wait for a 
little, and then to repeat the examination. The alterations in the 
uterus, if the ovum is dead, can then be usually determined. 
The occurrence of a well-marked brown discharge coming from 
the uterus is almost positive proof of the death of the ovum. 

Treatment.—The treatment in these cases consists in dilating 
the cervical canal and removing the ovum, either with the finger 
or the curette. The usual method of inducing abortion—(.r., 
puncturing the membranes—is not sufficient in cases such as these 
where the death of the ovum has failed to provoke uterine con¬ 
tractions. Dilatation of the cervix may sometimes be carried out 
by means of Hegar’s dilators, but in most cases it will be 
necessary to first insert laminaria tents in order to obtain the 
required degree of dilatation. * If the means of d ilatation are no t 
at hand, the uterine cavity m ay be p lugg ed with lj^oform g auze- 
By this means, uterine contractioi^ will probablyM induceo, and 
at any rate some degree of dilatation of the cervix will lie 
obtained. The gauze is left in for twenty-four hours. 
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Miscarriage, or partHS immatiirus, is the term applied to the 
expulsion of the.ovum between the time at which the placenta is 
formed and the time, at which the foetus Ixecoines viable, that is to 
s;iy. between the beginning of the fourth and the end of the 
sL'u iith month. ^ 

.l.tiology .—The causes of miscarriage are identical with those 
ol abortion, with the addition of placental disease and detachment. 

Symptoms .—Miscarriage differs from abortion in that, while as a 
rule in aliortion the ovum is expelled entire in a single stage, in'' 
Miiscarriage the process of expulsion is identical with that of full- 
term labour, and the ovum is expelled in two stages, the fu;tus 
Iicing driven out first and then the after-birth and membranes. 
li.M epfions to this rule are not uncommon, and it occasionally 
happens that the ovum is expelled intact. In a series of 389cases 
lollected at the Clinic Baudelocque, in which the ovum was 
expelled during the fourth, fifth, and sixth months, in 23 instances 
It vvjis expelled entire. 

The three_chief.l?pints of jjifferenc_e between miscarriage _and ' 
fiill-term laboyr are,''first, that as the fertus is so small there is ' 
little or no mechanism of lalxtur in the ordinary sense of the 
word; ’’ secondly, that, since for the same reason there is no 
ai( oinmodation between the uterus and the fti-tus, abnormal 
presentations. are relatively more common than at full term; 
and, thirdly, that retention of the placenta is a more common 
Ol I urrence. 

The increased proportion of abnormal presentations is well 
shown by the statistics published by Brion.f In the following 
lable his statistics are compared with the usu.al proportion of the 
same presentations at full-term, and with the proportion as 
found when all cases of lat)our are grouped together:— 


Age of Pregnancy. 


4 to 5 monthsj • 
3 to 6 months $ ■ 
6 to 7 months; - 
Full-tenn§ - 
All cases 1 • 


Percentage of I'resenlations. 


Cephalic. 

40 00 
40'9O 
jO'lo 
97 *9 
96'33 


Podslic. 

47 *7 
46-90 

4057 

i’6l 

311 


Shoulder. 

1272 
6*19 
3 ' 6 « 
o 50 
0-56 


The catty of placental retc^ntion is usually to be found'^n the 
non-se paration ^ of the placenta from the uterus, owing to the 
presence of more dense adhesidns than usual, or to the fact that 
the small size of the placenta renders its detachment by the 

* Brion, ‘ £tude Critiqne sur 330 cas d'Avortemenl,’ These de Paris, 1892. 
f 0 (‘. tit. • ; Brion. g Ribemont-Dessaignes. i| Schroeder 
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uterine contractions more difficult. ^ Retention of the placenta in 
these cases may, however, be sometimes due to its incarceration, 
owing to the closure of the uterine orifice. In cases of immature 
birth, the cervical tissues are apparently more irritable and (on- 
tract again more rapidly than at full term. One result of thi<; 
may be retention of the placenta, and another result is interfer¬ 
ence with the expulsion of the foetus. The latter difficulty is 
particularly prone to occur in cases in which the fietus presents 
by the breech. In such cases, expulsion proceeds satisfactorily 
until all but the head has left the uterus. The cervix may tlien 
contract down upon the neck, and prevent the descent of tlie 
head. 

Tmtmtttt,—In view of the points of difference which have 
been mentioned above, there are accompanying slight differences 
in the treatment of a miscarriage as compared with that of a. 
full-term labour; in all main points, however, the treatnient of 
rile two is identical. ' It is nejer necessary to correct a mal- 
presentation save in the case of a shoulder presentation during 
the sixth and seventh month. - If the pelvic |x)le of the fo tiis 
presents, the arms should be encouraged to .slip upwards beside 
the head and should not be brought down, as* when the arms arc 
alongside the head the cervix is prev ented from contracting round 
the neck, and so delaying the birth of the head. If the placenta 
is not expelled within half an hour of the birth of the fu'tus, and 
cannot be expressed, there is little object in waiting any longer, 
and it must be removed manually. This is frequently a trouble¬ 
some process, in consequence of the cervical canal having partially 
closed so as to prevent the introduction of more than one or at 
most two fingers into the uterus. ^ 

"If the cervix contracts round the neck, traction on the body 
may succeed in drawing the head through. The force of the 
traction must entirely depend upon the condition and size of the 
foetus, as in the case of a dead fietus too vigorous traction will 
readily result in pulling the Ixidy away from the head.^ If such 
an accident occurs, the head may be expressed, or, if small, 
may be caught and pulled through the cervical canal with a pair 
of ovum forceps, or similar contnvance. If it is large, the finger 
may be passed into the mouth and the head hooked down. Failing 
this, it may be necessary to seize it with a cranioclast, and thus 
extract it, but the necessity for such a procedure is ver/rare. 

■'' ' The after-treatment of a miscarriage is identical with that of a 
full-term labour. As in the case of abprtion, the patient should 
be examined in from four to six weeks'after the expulsion of the 
ovum in order to determine, if possible, the cause of the occurrence. 
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PREMATURE LABOUR 

Premature .labour, OT jarM .prtmtifm, is the term applied to 
the expulsion of the ovum after the foetus has become viable, but 
kfore full term, %,f„ after the end of the seventh month, and 
kfore the end of the tenth. 

Premature labour may be caused by most of the con¬ 
ditions or diseases which give rise to abortion. The most im¬ 
portant of these are the intra-uterine death of the fa-tus, syphilis, 
iiri^ht’s disease, and traumatisms. ' In addition, there are other 
causes which have to be taken into account. -'The chief of these 
are detachment of the placent^ usually as a result of its insertion 
in the lower uterine segment; ^verdistension of the uterus, as in 
•hydraninioS and multiple pregnancy ;‘'preniatttre rupture of the 
membranes ;‘^and eclampsia. 

Symptoms .—The symptoms of premature Ialx)iir differ but little 
from those of full-term labour. 'The stage of dilatation of the 
cervix may be somewhat prolonged, inasmuch as the cervical 
tissues have not reached that degree of softness which they 
normally reach at full term. - On the other hand, on account of 
the small size of the fcntus its expulsion is more rapid. 1 Mal- 
prcsentations are slightly more common than at full term. 

V rnibiKBf.—The treatment of the case is identical with tbatjof 
normal labour. The infant must lie kept warm after birth, and 
should, if possible, be placed in an incubator. The management 
of a premature infant will be subsequently described. 


(1/ DELAYED LABOUR 

Del ayed labo ur, os pa^rtus serotinust is the, term applied..ta labour 
when it occurs more than forty-one weeks after conce ptio n. This 
is not a condition to which it is necessary to refer at any length, 
as labour under these circumstances does not differ from labour 
at full-term unless the fcctus continues to grow, and so offers an 
obstacle to delivery owing to its increased size. 

Connected with partus serotini" is another and very rare condi¬ 
tion, known as ‘missed labour.’ This term was first introduced 
hy Oldham,* and was applied by him to ihe condition which 
results when labour does not occur spontaneously^ In such a 
ease, the fcetus dies, and the liquor amnii is gradually absorbed. 
I'inally, if the ovum is retained for sufficient length of time, one 
of the various changes which have already been described may 
take place in the foetus-^macer&tion, mummification, iir, if putre¬ 
factive bacteria ^n entrance to the uterus, putrefactioa ^If the 
fiotus is retained for a very long time, a deposit of lime salts on 

* Palk, Tmus., vol. L 
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the epidermis may lead to the formation of a calcified co\ crin . 
which invests the fintus. To this condition the term liUmpudt li 
has been applied. •. In other cases of long retention, the fu tih 
becomes completely disorganized, and is found as a mass ;• 
adipocere and bones. 

.S>wi/)/£)H;i-.~The symptoms to which missed labour giws re, 
are the result of the death of the fa’tus^ and of the absorptieii m 
poi.sonous matter from the uterus. They have been alnadv 
referred to, and need not be repeated. 

diagnosis of missed labour is made from t!,, 
history of the ca.se.’the symptoms to which the death of the fu tu, 
gives rise,'and the results of a careful e.\amination of the patiem. 
Missed labour has to be distinguished from the retention nf a 
dead full-term fceUis in the sac of an extra-uterine pregnancy. In 
either case, the symptoms and history are very much the saniL-, 
but by a careful examination it will be possible to determine that 
in t.he case of a missed labour the fietus is retained in the utern-. 
while in the case oi an extra-uterine pregnancy the uterus is 
empty. It may be difficult to map out the uterus as a separate 
tumour in a case of extra-uterine pregnancy, but the passage of 
the sound will enable us to a.scertain its posirton and contents, or, 
If necessary, the cervix may be dilated with tents and the cavitv 
explored with the finger. .As the fietus is obviously dead, aiul 
lull term passed, there is no I'ontra-indication to either of tlicsi' 
proceedings. 

Tnutmait. -'i'hc treatment consists in dilating the cervix aiul 
removing the fetus. The cervix m;iy be dilated at first with 
tents, and then further dilatation obtained by the use of Frbmniei s 
or of names’ dilators. / In some cases, the dilatation of the cervix 
may bring on uterine contnictions, and the fetus be expelled. ll 
contiactions do not occur, the fetus is extracted by traction on 
the leg, podalic version being first performed if necessary. H 
the case IS one of long standing, and the fetus is completely 
isorganised, the cervix must be dilated as far as possible, ami 
tlie remains of the fetus removed by the hand passed into the 
uterus. 



CHAPTER VIII 


EXTRA-UTERINE PREONANOT 

\ar',flics - Course of rregnancy -^jEtioloRy-^PatholoRical Anatomy, Clianges 
Ml tlieTuhe, in the Ovum, in the 1 ,'terus-i-lnterstitial Pregnancy—Isthmial 
I'rcgnancy-''Ampullar Pregnancy^TuKal Abortion ■ Symptoms—l)iag¬ 
in isis—Treatment , before Rupture of Oestation Sac, at the lime of 
Iviipture, after Rupture. 

I \ I i;\-iiTF,RiNi-; pregnancy is the term applied to the implantation 
.tiiil growth of the fertilised ovum outside the uterus. This coii- 
(luiiin is also known.as ectopic gestation. 

■ I'iini7/Vs.—The primary varieties of extra-uterine pregnancy ate 
' l.iS'ilii'd according to the site on which the ovum becomes 
iiiipl.mled. In almost all cases it is implanted on the mucous 
nicinlirane of the Pallopian tube, and to this variety the term 
iuImI pregnancy is accordingly applied. ^The fertilised ovum may 
■iImi lie implanted on the ovary, or perhaps it would be more 
' "Met t to say that the unfertilised ovum may Iwcome impregnated 
the Graafian follicle. To this variety the term ovarian preg- 
I'ancy is applied, and though its occurrence has been for long 
ili'-puted, at least five cases* have been recorded which are 
regarded by most writers as definitely establishing the fact 
that such a condition has occurred. It is also considered by 
‘-onic observers that the ovum may l)e implanted on the peri- 
loneum, and to this condition the term abdominal pregnancy is 
applied. The possibility of such a condition is, however, very 
doubtful, and is altogether denied by most observers, in spite of 
tile fact that a case which appears to have no other possible ex- 
pl.ination Jias been recorded by Galabin.f The difficulty in the 
" a\ of accepting the possibility of abdominal pregnancy is that of 
•i' counting for a process by which the ovum ctin under any cir- 
' innstances become attached to the peritoneum. Webster I con¬ 
siders that primary inira-peritoneal pregnancy is improbable, 

* Tussenbroeck itCyn , 1899, liii. 537). Anning and Littlewood 

ObiM, Soc. Land., 1901, xllii.). Thompson (Ammcan Gynacologj/, 
‘J“i, i. 1-15). Gottschalk (CnfraA. /. Gyn., 1886, 727). Fran/. {Htgar'i 
Outrage mr Get. Hud Gyn., 1902, vi. 70) 
t' Trans. ObsUf. Soc. Land., 1896. 
t ' Ectopic Pregnancy,' p. 14. 
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because the peritoneal tissues cannot, as far as is known, undeigo 
the changes required for the establishment of the necessary 
relation with the young ovum. He, however, considers ovarian 
pregnancy to be just as improbable for a similar reason. 

The possibility of the occurrence of either ovarian or abdominal 
pregnancy is an interesting point which will doubtless be cleared 
up in the future. However, practically, the question is not of any 
great importance. Even if such pregnancies are possible they are 
excessively rare, and when they do occur they differ in no way, 
so far as treatment is concerned, from the common form of e.xira- 
uterine pregnancy, viz., tubal pregnancy. We may then consider 
tfj.at, for practical purposes, all cases oi extra-uterine pregnancy- 
are Jubal in origin. 

The ovum may develop in one of three portions of the tube. It 
may develop in the portion which traverses the uterine wall, ami 
in such a case we speak of an interstitial pregnancj. t"!! may 
develop in the ampullar portion—an ampullar pregnancy, c Lastly, 



l‘l(, 2KK. |)|A(.K\M (II- TuIIK and 0\AKV, .SlinWtNr, THK OlFFKKIM 
I’llSlTlONh IS WHICH TUB t)Vl'M (.AS IIKCOMli IMPI.ANTF.I). 

(I) InterAlitial: (II) isthmial, (III) ampullar, (IV) ovarian. 

it may develop in the intermediate or isthmial portion—an isthmial 
pregnancy. As will be seen, the course of events is affected to a 
considerable extent by the part of the tube in which the ovum 
develops. 

k A condition, which is really an intra-uterine pregnancy, may he 
included in the following chapter, inasmuch as its symptoms, 
history, and treatment are identical with those of tubal preg¬ 
nancy. This is pregnancy occurring in a rudimentary horn 
of a bi-cornuate uterus. Such a horn is to all intents an ab¬ 
normally related Fallopian tube, and when pregnancy occurs in 
it, there is frequently the greatest difficulty in distinguishing 
between it and a gravid Fallopian tube, even when the abdomen 
- has been opened and the parts are visible. 
y Couru of Pregnancy .—It will, perhaps, assist the student in 
understanding this subject if we commence by briefly describing 
the usual course of events which occur in a tubal pregnancy. 
The impregnated ovum lodges in one of the three sections of 
the tube, and grows there. If it lodges in the interstitial section, 
the growing tube encroaches on the uterine cavity; if in the 
isthmus, the tube separates the folds of the broad ligament: 
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iinl if in the ampulla, the ovum may protrude through the 
ilKloniinal ostium of the tube. At some date, usually between 
[he "i^th and the twelfth week, the tube has reached the 
rn.i\iniuin degree of distension that it is capable of, and, in con- 
.e inence of the further growth of the ovum, it ruptures. In the 
, j^e of an interstitial pregnancy, this rupture may take place in 
unc of three directions '.—Into the uterine cavity, into tlie {)eri- 
[uiieal cavity, or between the separated layers of the broad liga- 
iiiciit. In an isthmial pregnancy, rupture may take place in one 
Ilf iwo directions:—Into the peritoneal cavity, or between tlie 
separated layers of the broad ligament. In an ampullar preg- 
iiaiuy, rupture can occur only into the peritoneal cavity, but 
.iiiutlier termination is in this case also possilile —f.c., the e.\pul- 
>11 in of the ovum through the dilated ostium of the tube into 
the peritoneal cavity without any rupture.occurring—tlie so-called 
*;iibal abortion. Rupture of the tube has two important conse- 
liiein es—the occurrence of hemorrhage, and the partial or com¬ 
pline detachrnent of the ovum. 'If the tube ruptures into the 


iUcriiic cavity, the case will in all probability be mistaken for iin 
abortion, and will present the same symptoms. ^ If the tube 
ruptures into the abdominal cavity, or if the ovum is e.'ipellctl 
inu) the cavity, more or less profuse intra-peritoneal ha tnorrhage 
iiMiirs. "If the escaped blood becomes encysted in Douglas’s 
piucb, the condition is spoken of as a .retro-uterine lianuiitocele. 

It the blood does not become encysted, the condition is sfiokcn 
oi a.> diffuse intraiperitcmeal haemorrhage.5 If the tube ruptures 
iiiio the layers, of fhe. broad li game nt, the htcmorrhage is estra- 
i'lriioneal. “If the escaped blood does not travel beyond the 
broad ligament, the condition is termed a hiematoma of the broad 
bgainent. flf, on the other hand, it burrows its way through the 
'ub-peritoneal connective tissue, a diffuse sub-peritoneal hx’mor- 
ili.'ige results. Finally, if the blood becomes encysted either'' 
Ultra- or e.\tra-peritoneally, the amount lost will not be very 
k'reat, or, at any rate, will not be sufficient to cause the death of 1 
ihe patient. If, on the other hand, the haimorrhage is diffuse, . 
ihe life of the patient will almost certainly be lost unless the ' 
ba rnorrhage is checked. 

1 he second important consequence, of rupture is the effect it 
produces on the position of the ovuiH. “^.If the ovum is completely 
douched when the tube ruptures, it almost certainly dies jfLf, on 
'■be contrary, a sufficient portion of it remain.s attached to furnish 
die embryo with the necessary amount of oxygen and nutriment, 
die feetus may live and the ovum continue to grow. In such 
‘-Uses, the subsequent history very largely depends upon the site 
"t the original rapture. / In an interstitial pregnancy that ruptu res 
into the uterus , it is conceivable that the ovum may not be 
detached and that pregnancy may continue, the ovum growing 
out into the uterine cavity, and the case practically passing into 
sn intra-uterine pre gnancy . » If.fte tube ruptures_into_the pejj- 
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ton^Al. cayjty, and the ovum continues to live, the primary Uilai 
pregnancy is gradually altered into what is known as a^econdaty 
gMjyminal pre gnanc y. The ovum gradually extends into the 
abdominal cavity, and the placenta spreads beyond the limits of 
the tube until it covers part of the pelvic or parietal peritoneum, 
the peritoneal surface of the uterus, or of the intestines. If, on 
the other hand, the tube rup tures bet ween the layers of the l)road 
ligamejit, and the ovum survives that event, the latter gradually 
extends into the layers of the broad ligament, and the primary tubal 
pregnancy is altered in this case into a secondary br oad ligamentous 
pregnancy, or mesometric pr egnanc y, as it is sometimes termed. 

“V If a secondary. abdominaLpregnancy results, the remainder u( 
the course of pregnancy may be comparatively uneventful.liow- 
ever, a broad ligamentous pregnancy re sults, the course of pre" 
nancy is usually interrupted by a second rupture of the gestation, 
sac. In a broad ligamentous pregnancy, the ovum grows between 
the layers of the broad ligament, which is pushed upwards and 
outwards. As the peritoneum is very elastic, it stands this dis 
tension for some time, but in some cases it finally becomes over 
distended, as in the case of the tube, and ruptures. The consc 
quences of this largely depend upon the situation of the placenta. 
If, as is perhaps most frequently the case, the placenja is situated 
above the oyuni—that is, towards the top of the broad ligament, 
it will probably be involved in the rupture, and the most serious 
haemorrhage will result, almost certainly leading to the death of the 
patient. ^ If, however, it is situated beneath the ovum, rupture of 
the thinned-out upper layers of the broad ligament can occur 
without involving it, and consequently without causing a neces¬ 
sarily fatal haemorrhage. In such a case, the broad ligamentous 
pregnancy becomes converted into {in abdominal pregnajicy. 

In cases in which the ovum survives the rupture of the gesta¬ 
tion sac, there are no further special symptoms until full ter m is 
reached. Then, a form of false labour may be set up, the uterus 
expels a decidual cast of its cavity, and the foetus dies. / If the 
dead foetus is allowed to remain in the abdominal cavity, putre- 
fac.t.iflP,'or the formation of a lithopredion may result. -"If putrefac¬ 
tion occurs, ah abscess will result and burst into some of the 
hollow viscera or through the parietes. Such an abscess may 
continue to discharge for years, if the patient lives, and during 
that period fr^ments of the foetus will come away-piecemeal. 
^In cases in which putrefaction and suppuration have not occurred, 
women have been known to carry about the remains of a full- 
term foetus for upwards of forty years. ' 

This brief outline of the course of tubal pregnancy will enable 
the student to understand more clearly the symptpms and physical 
signs of the three periods into which we shall divide tubal preg¬ 
nancy, as well as the reasons for so dividing it. These periods 
are:—From the commencement of pregnancy to the occurrence 
of rupture; at the time of rupture; and from the occurrence of 
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riiiiiiirc to the removal of the ovum. It will be seen here that we 
li.is c alluded to but one period of rupture. This is, however, 
Jinii ally sufficient. Secondary rupture only occurs in a certain 
riropjrlioii of cases, and in these cases the symptoms of primary 
riipiiiie liave been little if at all marked. The reasons for this 
,,ri' obvious. In the first place, when the ovum is expelled 
lictweeii the layers of the broad ligament there is usually little 
h.fiuurrhage. In the second place, if there was sufficient hsemor- 
rliage to cause serious symptoms, the death of the ovum would 
almost certainly occur, and consequently there would be no ovum 
lu cause a secondary rupture. Accordingly, although actually in 
ihe.se cases there are two ruptures—one of the tube, and the other 
1)1 the investing broad ligament, clinically our attention is drawn 
to one or other alone, for the reasons given. 

/./ni/eg;'.—The question, What causes an e.xtra-uterine preg- 
'iiamy^ is closely connected with another equally important 
i|nestion. Where is the normal site of fertilisation of the ovum ? 
It is obvious that until the latter (luestion is .satisfactorily answered 
uiily vague surmises can be given .as an answer to the former. 

I he \arious views regarding the normal site of fertili.s.ation m.ay 
he reduced to three.:—That the ovum is alw.ays fertilised in the 
iiiirine cavitythat the ovum is .always fertilised in the tube; 
.mil that it may be fertili.sed at any point on its route between the 
maty and the uterus, or in the uterus itself. ,i 

The first of these views was advocated strongly by Lawson 
Tait,* who considered that' the uterus alone is the seat of normal 
loiieiption, and that the function of the ciliated lining of the 
I' dlopian tube is to prevent spermatozoa from entering the tube.’ 
lil.iiid-Suttont also supports this view, and states that when 
fcitilisation ‘ occurs in the tubes it is accidental, and tubal gesta- 
ii'Ui is the consequence.’ In accordance with this view, Tait 
looked for the cause of extra-uterine pregnancy in any condition 
which destroyed the ciliated epithelium. Itland-Sutton does not 
app.arcntly commit himself in the article quoted to any definite 
statement of cause, but considers that, wherever the ovum is 
h'ltilised, it engrafts itself on the adjacent mucous membrane 
whether tubal or uterine. Tait’s notion regarding the action of 
the ciliic had some support when it was believed that .the cilia; of 
the uterus and of the tubes .act-’d in opposite directions, the 
uterine cilia; moving towards the fundus, the tub<al cilia- from the 
abdominal to the uterine ostium. Under such circumstances, it 
Was not unnatural to believe that the function of these opposing 
movements was to bring the ovum and spermatozoon together in 
tl'e uterine cavity. Hofmeier,} however, has proved that the 

' Lectures on Ectopic Ge.station end Pelvic Hxmatocele,' Birmingham, 
p 107. 

f 'Extra-Uterine Pregnancy,' Allbutt and Playfair's 'System of Gynae- 
p. 451. 

t Ctnlnlb. /. Gyf., iSgi, No. 33, 764-766. 
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direction of the movements of the ciliae is downwards in hath 
uterus and tube, that is from the abdominal ostium to the cer\ i\, 
and that, consequently, there is no natural mechanism of tins 
kind to promote a union in the uterus. Moreover, DOhrssen* lias 
found spermatozoa not only in the Fallopian tubes after exiirpti. 
tion, but also in the abdominal ostium, in cases where there was 
no tubal disease. It is difficult then to believe that the uterus is 
the sole normal site of fertilisation of the ovum. 

/ The second view that the ovu.m_js always fertilised, in the 
Fitllopion tube is strongly held by Strassmann, with the suppurt 
of Bischoff and His, who consider that ‘ fructification takes plan: 
in the Fallopian tube probably at the fimbriated end, ami 
immediately after the exit of the ovum from the follicle. If this 
is so, every pregnancy begins as an extra-uterine one, and the fac i 
that it remains extra-uterine will probably be due to a retardrd 
movement of the fructified ovum.'I This view is difficult to dis ' 
prove and impossible to prove. It is unquestionable that, win ii 
the normal unfertilised ovum is set free from the Graaliaa 
follicle, it traverses the tube, passes into the uterus, and is themi: 
expelled. If fhc tube is the only normal site of fertilisation, then 
coitus, to result in impregnation, must take place before theoMiin 
has passed into the uterine cavity. Consequently, either the 
ovum must take a considerable time in passing through the tulie, 
or else fertilisation can only take place within a very short pcruKl 
after ovulation. It is, however, to say the least of it, improbalih' 
that the ovum takes a long time to pass through the tube, as it 
cannot subsist on its yelk for more than a short time; while, if n 
passes through rapidly, the available time during which n 
fertilising coitus can take place must be equally short. * It would 
then appear that the third view which we have mentioned is the 
most probable, and that fertilisation can take place at any point 
lietween the ovary and the uterine cavity, or in the latter. In 
view of the many curious and unexplained phenomena wbli which 
the process of fertilisation is surrounded, it is not very difficult to 
consider that there is a natural attraction between the ovum and 
the spermatozoon, which tends to bring them together. If the 
spermatozoon meets the ovum in the uterus, fertilisation occurs 
there. If the spermatozoon reaches the uterus liefore the ovum, 
the same tendency will draw it into the tulie to meet the ovum. 
If the ovum has not as yet entered the tube, the spo'inatozoon 
may reach the fimbriated extremity, or even pass into the peritoneal 
cavity. The fertilised ovum will then, under normal circum 
stances, continue its course to the uterus, where it becomes 
embedded. 

If, then, we accept the view that, under normal circumstances, 
the spermatozoa may find their way into the Fallopian tubes, wc 
have next to determine, so far as possible, the.factois.wbich cause 

* Ardiiv /. Cyrnth., Band liv., Heft 2,297. 

t ‘ Beitriige zur Lehre von der Ovulation,' etc., Artkiv /. Cyndk,, 1896, 
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the fertilised ovum to remain in t he tub e instead of descending 
into the uterus.*'These factors are probably to be found in 
onJitions which, while offering no obstruction to the ascent of 
thi' spermatozoon, prevent the descent of the fertilised ovum. 
Mull conditions are'inflammatory hyperplasia or hypertrophy of 
tlu- tubal mucous membrane ; "diverticula of the tube ;ex- 
.lUijerated convolutions ; ^ accessory fimbriated extremities ; 
I iLUtricial contractions or obstruction by bands of adhesions or 
from the pressure of tumours or neighbouring organsand the 
presence of intra-tubal tumours. An interesting case in which 
the last-named condition was probably the cause of a tubal 
pregnancy is recorded by Diihrssen.* In it, a small polypus 
•ippeared to have formed a very perfect ball-valve, which allowed 
h lilies to pass from the uterus to the ovary, but prevented them 



(> 

I'll. 2S1J A lUi’TCKiai l’ALt.oeiAS Tiiik. 

O, An .accessiiry abdomin.'Ll ostmm. 

(l-'rom a specimen removed liy operation by Dr \V. J. Smyly.) 

from passing in an opposite direction. The pregnancy was found 
'It the ovarian side of this obstruction. In a case operated on by 
•Smyly^ a small accessory fimbriated extremity was present 
i . Fig. 289). 

' Some observers, and notably Webster, white admitting the part 
played in the causation of tubal pregnancy by obstruction to the 
descent o( the fertilised ovum, consider that another factor is also 
necessary. This factor Webster considers is to be found in some 
developmental faultJn the,tubal rnucous Jiy-fnbTatlfi which permits 
It to respondto what he terms ‘genetic influence,' that is to say, 
t'l take its part in the formation of a decidua as does the mucous 
membrane of the uterus. If this power of response is wanting, 
the ovum may tiecome retaineef in the tube, but it will not be able 
to take root there and grow. Given, however, * the fertilisation 
of the ovum high in the tube, the obstruction to its free passage 

' L'eber Operative Behandlung,' Arckiv f. Gynik., Band liv.. Heft 2, 1897 
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to the uterus after this takes place, along with the occurrence of 
the necessary decidual reaction in the mucosa with which the 
ovum comes in contact, and we have a satisfactory explanation of 
the pregnancy which develops.’* This view is very plausihlo so 
far as tubal pregnancies are concerned. The occurrence of an 
ovarian or primary abdominal pregnancy would, however, seem 
to show that such a power of response to genetic influence was 
not necessary. 

/ We may sum up the views on the aetiology of tubal pregnancy 
) which appear to us to be the most probable, in the words of 
1 Taylor,t whose conclusions appear to be probably as nearly 



I'ui. ago.—T hk Ovum which EscAi'F.n from the Ri piukeo Tube shown 

IN I'lG. 28g. 

Note the massing of the villi at one pole of the ovum. 


correct as any can hope to be in the present state of our know¬ 
ledge :— 

(i) Normal impregnation of the ovum is not limited to the 
uterus, but may occur anywhere in the Fallopian tube or imme- 
j diately on the exit of the ovum from the ovary, 
f (3) Normal attachment and development of the ovum is limited 
to the uterus. 

(3I Abnormal arrest of the impregnated ovum, whether 
mechanic^ or special, in its progress towards the uterus is the 
determining factor of a misplaced pregnancy. AnVxtra-uterine 
pregnancy is, therefore, the result of the permanent arrest of •'> 
fructified ovum in its passage froip the ovary to t^ie uterus. 

t ‘ Ifxtia-^teilne Pregnancy,' BHI. Gjm. Joar., May. 1898, p. 89. 
dewre also to acknowledge our indebtedness to Mr. Taylor’s artiae for many 
remences and for much information on the present subject 
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' Piillwlogicat Amtomy.-^Chsingm in the Tube.—The changes 
wliicli take place in the tube-depend to a considerable extent 
upon the exact site of implantation of the ovum. The following 
changes, however, may be considered as common to the different 
sites. The tube increases in size to suit the growing ovum. At 
first, its muscular fibres hypertrophy, but, later—from the third 
month on—they are apparently unable to hypertrophy further, 
and as the ovum grows the bundles of muscle fibre become widely 
separated, and atrophy. In the rare mstances in which the ovum 
has lieen found at an advanced stage of pregnancy in an un¬ 
ruptured tube, there is no appearance of muscle fibre in the tube 
wall save in a few isolated areas.J The bloodvessels of the tube 
are somewhat increased in size, and, subsequently, if the fietus 
continues to develop, reach very considerable dimensions in order 
(to bring the necessary supply of blood to the placenta. ■ In some 
cases, the abdominal ostium is closed by a curious mechanism. 
The hyperaemia of the parts leads to a turgescence of the 
peritoneum and muscular coat. This turgescence causes these 
structures to form an irregular ring round the base of the fimbria', 
.at .al>out the end of the fourth week. A little later, in consequence 
of the increased hypertemia, the swollen peritoneum projects like 
a sleeve beyond the fimbrite, and the latter are turned inwards 
inti) the lumen of the tube. Finally, the edges of this sleeve 
gradually come into contact with one another and adhere, so 
completely closing the ostium. In such a case, the distal end 
of the tube as seen from without will appear as a blunt rounded 
i'luinp. If, however, the tube is opened, the fimbriae will all be 
found tucked away inside. This process most usually occurs in 
the case of an ampullar pregnancy, and, when the ovum is im¬ 
planted in the inner two-thirds of the tube, it is not so common. 

I In some cases, quite the opposite condition of the ostium is found, 

I and the latter is represented by an annular opening, measuring 
I perhaps nearly an inch in diameter. This is usually the case 
when the ovum is implanted in the infundibulum of the tube, and 
projects through the ostium as it grows, causing the so-called 
tiilio-ovarian or tubo-peritoneal pregnancy. 

It is most probable—if not certain—that, in all cases^a decidua 
'era is formed in the tube. As in the case of the uterine 
ilecidua, the vera consists of a superficial compact layer and a 
‘leep spongy layer. -^The existence of a decidua reflexa in all 
' is more doubtful. The relation between the size of the 
')vum and that of the lumen of the tube is altogether different from 
the relation between the size of the ovum and that of the uterine 
r.ivity (Webster*), and, consequently, the decidua vera may soon 
I ome into contact all round wUh the ovum, and thus render the 
formation of a distinct reflexa impossible. If, on the other hand, 
die tnbal lumen is large, and the ovum is only attached to one 
portion of its wall, a more or less complete decidua may be 
formed. 


Of. at., p. 130. 
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Ohanges in the Ovum.—The ovum develops in the tube in j 
similar manner to that in which it develops in the uterus sa\e 
that it is more liable to be interfered with by traumatisms, it 
not infrequently happens that the death of the foetus is caused by 
repeated intra-tubal hsemorrhages, or by hsemorrhage into the 
sub-chorionic chamber, i.e., the space between the chorion and the 
amnion. These hscmorrhages are gradual and recurrent, and 
result in the formation of a laminated clot, which invests the 
entire ovum or the amniotic sac, as the case may be. To this 
condition the term tubal mole is applied. Bland-Sutton, \shij 
has studied these moles, considers that the blood is usually 
limited externally by the chorion and internally by the amnion, 
and that it is derived from the circulation of the embryo, while 
any blood which invests the ovum externally comes from the 
maternal circulation. The main proof which he offers of thei 
former statement is that the blood-cells found in the clot are 
nucleated. It must, however, be difficult to determine whether a 
blood-cell in a clot is nucleated or not, and we find an insuperable 
difficulty in explaining how an embryo a few weeks old can 
supply an amount of blood which must be from three to sia 
times its own volume. It would certainly seem that, although 
the embryo may contribute a few nucleated blood corpuscles, the 
large proportion of the blood must come from the maternal 
circulation. 

The conserjuences of the formation of a mole are, as in the 
case of a uterine pregnancy, recurrent hsemorrhages. ’ If the ostia 
of the tube are occluded, this results in the increase in si/.e of 
the mole, and the ultimate rupture of the tube, f If, on the 
other hand, the abdominal ostium is patent, the blood is expelled 
into the abdominal cavity, where it forms a mass surrounding and 
adherent to the fimbriated extremity of the tube. ■^In some cases, 
the blood coagulates in the tube, and is then expelled throuu'h 
the ostium by the pressure of further haemorrhage as a lonj,' 
sausage-shaped mass, which has been found coiled up in 
Douglas’s pouch (Noble). The history of tubal rupture, the resnh 
of mole formation, is identical with rupture the result of a living 
ovum, save that in the former case there is no living ovum in 
continue to grow. ^ When a mole forms in the case of an ovum 
situated in the infundibulum of the tube, it is often expelled 
partially or completely into the peritoneal cavity. To this process, 
the term iit.bai abortion has been given. 

.1 The changes which take place in the ovum in which the foetus 
dies, but no tubal mole is formed, have been already briefl.v 
alluded to.-' Probably, up to the end of the third month, the 
most common termination is its.complete, or almost complete. 
a bsorption . ^ After this period, the foetus and placenta have 
reached too great a size to be completely absorb^, and one or 
other of the changes which have b^n already mentioned occur. 
If the ovum is in^ted by bacteria from the intestines, it decom 
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;ind an abscess results. If this abscess is limited to 
pouch, it will follow the same course as does a sup- 
piir.itmf' hsematocele. If, however, pregnancy w.is further 
aib.'inced, the abscess may form anywhere in the abdominal 
ca\iiy according to the position in which the foetus lay. Such 
ahsasses may reach a considerable size, and, finally, burst into 
one of the hollow viscera or vagina, or through the abdominal 
wall. They may then continue to discharge for years, until either 
tlie patient succumbs to the long-continued suppuration, or the 
remains of the ovum are completely expelled. In 248 cases 
I ullected by Webster, the abscess burst into the intestinal canal 
in 33 per cent of cases; through the abdominal wall in 23 per 
(.eni.: into the vagina in 12 per cent.; and into the bladder in 10 
jicr cent. 

. The other changes which may take place in the fci'tns are 
muiniiiification, conversion into adipocere, and calcification. 
The last-named change may affect the membranes alone, or may 
.ilsi) all'ect the feetus, a thick, compact, but fragile crust forming 
liver the latter, ‘as if the vernix caseosa had been altered' 
(Webster). 

The changes, which take place in the relations of the placenta 
and membranes to the surrounding parts after the rupture of the 
tulii' or tlie secondary gestation sac, will be referred to a little later. 

It was formerly considered by many observers that Ihe 
id.iienta continued to grow after the death of the fuitiis. This 
ii|)inion was apparently based on the fact that in many cases the 
placenta increased in size. This increase has, however, iiecn 
liHind to be due, not to any further growth in its c.ssential 
cii'iiients, but to extravasations of maternal blood into its sub- 
si.inre. These hemorrhages may l>e slight, or they may be so 
mnsiderable as to alter the placenta from a thin di.scoid mass to a 
ciimp.iratively thick or almost oval body. Subset|uently, the.se 
I'Mri-ivasations are converted into masses of fibrin, the villi de- 
Ceiicrate, and finally the mass Ivecomes organised into fibrous 
((-■siic of a low type into which the maternal vessels extend 
' Webster). 

Changes in the Uterns.-^The uterus invariably increases in 
M/c pari passu with the growth of the ovum in the tube. It never, 
iiiivvever, attains the same size as would be the case if the preg¬ 
nancy was intra-uterine.Its .shape remains that of the non- 
mipregnated uterus, and does not assume the globular outline 
' baracteristic of pregnancy during the first four months. The 
ntcrus in the case of an extra-uterine pregnancy is usually, during 
'ae first four months, from a third to a fourth smaller than a 
jiregnant uterus^of the same date. After that, it may still increase 
'1 size, but the increase is less rapid. At term, it has been found 
to measure from four to seven and a half inches in length.' Many 
of the other changes characteristic of pregnancy may occur to 
‘ slight extent, but are not so marked as in uterine pregnancy. 
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The body is softer than in the non-impregnated state,“and so is 
the cervix. 'The cervical canal may be slightly patulous, and 
contain a plug of mucus, f Apparent shortening of the Jervis 
may be noticeable, o The position of the uterus is altered aecord- 
ing to the position and size of the extra-uterine pregnancy. 

Next to the increase in size of the organ, the most important 
chanM is the formation of a decidua. This decidua resembles 
closely the decidua vera in a case of uterine pregnancy, lines tin- 
entire cavity, and varies in thickness from 6 to 10 millimetres. 
When expelled in one piece it is triangular in shape, the liase uf 
the triangle corresponding to the fundus, and the angles at th. 
base to the openings of the Fallopian tubes. The uterine aspeu 
is shaggy and rough, the free aspect smooth. Microscopically, the 
connective-tissue cells of the endometrium have been converted 
into decidual cells, the superficial portions of the glands have been, 
compressed and partially obliterated, while the capillaries arc 
dilated. Some observers consider that the nearer the extra 
uterine pregnancy is situated to the uterus, the more marked is 
the decidual formation. The decidua may be expelled from the 
uterus at any time during the progress of an extra-uterine 
pregnancy. Expulsion, however, is particularly likely to occur 
at the time of rupture of the tube, or at full term if the ovum lives 
to that time. 1 he decidua may be expelled in a single mass, and 
form a cast of the interior of the uterus, as has been described, or 
it may be expelled piecemeal at different times. If it is not 
expelled in either of these ways, it may undergo atrophy, de¬ 
generation, and absorption, as m the case of the decidua of an 
intra uterine pregnancy. 

•'At full term, a form of spurious labour occurs. The uterus 
contracts,''the cervical canal dilates to a variable extent,* and the 
decidua is expelled, if its expulsion has not already occurred. - Tbeic 
is an accompanying haemorrhage,*and the contractions may give 
rise to considerable pain. It is impossible at present to state what 
may be the cause of these contractions. The foetus usually dies 
at or about the same time, but its death does not necessarily 
precede the occurrence of contractions. It has been suggested 
that the changes in the decidua have become so marked that tbe 
latter is to all intents and purposes a foreign body, and so stimulates 
the uterus to contract (Hennig). In some cases, however, tbe 
decidua has been already expelled. It is probable that iih all case- 
of pregnancy---intra- or extra-uterine—the occurrence of laboui. 
true or false, is governed by a law which allows to pregnancy ■' 
certain period, or cycle. There is a cardiac cycle, a respiratoi> 
cycle, a menstrual cycle, and probably a gestation cycle, the 
periodicities of which are governed by laws of which nothing i^ 
known. In the case of the gestation cycle, these laws probably 
act whether the pregnancy is in the uterus or outside it, and tlu' 
objective sign that they have commenced to act is furnished 
by the occurrence of uterine contractions. 
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A few words must now be said on the subject of each form of 
tulul pregnancy. 


E Interstitial Pregnancy. 

An interstitial or tubo-uterine pregnancy is the rarest form of 
lAira-iiterine pregnancy. In this condition, the gestation sac is 
einliedded in the uterine wall, and causes marked asymmetry of 
ill,It organ. As the ovum grows, the wall of the sac becomes 
tliiiined out, especially in its upper portion, and the muscle 
lihreS in great part disappear, as is shown by a case recorded 
Iw W'ebster,'' in which the thinnest part of the wall was only the 
Diie thirty-second part of an inch in thickness, and contained only 
i trace of muscle fibre. Rupture usually occurs somewhat later 
than is the rule in ampullar or isthniial pregnancies, in cnnse- 
i|iience of the thicker walls of the sac, but in almost every case 
It occurs before the fifth month. ' Cases have, however, l«;en 
recorded in which the pregnancy went on to full term without 
lupture. Rupture m.ay occur into the peritoneal cavity, into 
the uterine cavity, or into both cavities. 'I'he first of these is 
the most common. 1 Rupture into the peritoneal cavity in these 
cases is a most serious accident, and is even worse than in the 
other tubal forms, due in part to the later period of pregnancy at 
which the rupture usually occurs, and in part to the involvement 
ul the larger vessels of the uterine wall. In 26 cases collected by 
llecker,t the death of the mother occurred in everyone. Rupture 
iMially occurs at the upper portion of the .sac, which, as has been 
mentioned, is the thinnest part. I- Rupture into the uterine cavity 
may not be so serious. Its occurrence tends to prove that the 
outer wall of the sac is comparatively tliick, and, conseriuently, it 
the ovum is entirely e.spelled into the uterine cavity, contrtiction 
of the muscle fibres remaining in the wall may be sufficient to 
I heck the htemorrhage. It is possible that in rare cases the uterine 
end of the tube may dilate, and the ovum Ire e.spellcd through 
il- '■ Double rupture of the sac into Iroth tlte peritoneal and uterine 
'avities is very rare. In such cases, the fu,-tus may be e.spciled 
through one rent, and the placenta through the other (Webster). 

IsTHMIAL r.IEGNANCY. 

In an isthmial pregnancy, the ovum becomes implanted, 
tmd develops, in the middle third of the tube. As the ovum 
"rows, the tube wall thins, and the peritoneal folds which form 
the broad ligament are separated from one anotlier. In almost 
every case, rupture occursJjefQr£.Jlie..e.n4L of the.jhird_n].Q.ntb, 
•ind usually bitween the sixth and tenth week, but a few cases 

* op. at., p. 77. 

t 'Beitrage z. Lehre von d Schwangerachaft,' etc., Noniits. J, Cibarts., 
‘SjO. vol. xiii. 
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have been recorded in which pregnancy went to full term with¬ 
out an apparent rupture of the tube occurring. When rupture 
. occurs, the tear may be so situated that the ovum escapes into 
the peritoneal cavity or between the layers of the broad ligament. 
Usually, the rent is not very large, and the ovum gradually works 
its way through it. In other cases, however, it may be of 
sufficient size to allow the immediate passage of the ovum. The 
conse(|uences of intra-peritoneal rupture will be discussed in the 
sections on ampullar pregnancy, as it is of more common 



Kk.. jyi — An In rER.sTiiiAi. Pregnancy at about the Fourth Month 

O, Cavity of the ovum. P. placenta; KT. right tube; RO. right ovary. 
I.T, left tulw ; PC, uterine cavity . C, cervix. (Bumm). 


occurrence in this condition, and as its symptoms are identical in 
whatever part of the tube the ovum is situated. 

Extra-peritoneal Supture. —The occurrence of extra-peritoneal 
rupture of the tube, that is, rupture between the layers of the broad 
ligament, is practically confined to,cases of isthm^al pregnancy. 

‘ In such a case, the ovum may be already dead—a mole having 
formed ;^the attachments of the ov um to the tube may be broken 
down at the time of rupture, and the ovum may die ,'^or, the attach¬ 
ments may not be interfered with, and the ovum may live. ^Further, 
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I hi- li:tiiiorrhage which accompanies rupture may be checked by 
• Ih- pressure of the peritoneal folds of the broad ligament, and 
M) may be comparatively slight in amount,^'or the harmorrhage 
tiiav burrow under the peritoneum of the pelvic floor and spread 
ihrmigh the pelvic connective tissue. 

When the ovum is either already dead or dies at the time of 
rupture, and the hretnorrhage does not extend beyond the broad 
hgtuuent, the resulting condition is known as a hxinatonia of tke 
broad ligament. In this condition, the blood coagulates and 
forms a firm tumour, which, if of large size, pushes the uterus to 
the opposite side, or bulges backwards into Douglas’s pouch and 
pushes the uterus forwards as in the rase of a haimatocele. ■>- As ii 
lull-, the coagulated blood is gradually absorbed aseptically, with¬ 
out further trouble.^ Occasionally, however, bacteria may find 
. thi-ii way into the hrematoma from the intestines and set up 
decomposition or pus-formation. The resulting atiscess will then 
behave in a manner similar to a suppurating hmmatocele. 

Ill the rare cases in which the escaping blood burrows beyond 
the broad ligament, it may make its w.iy beneath the perito¬ 
neum of Douglas's pouch, and extend round the rectum, or 
bladder, or downr^ards beside the vagina It may also extend 
upwards lieneath the peritoneum of the anterior abdominal wall, 
or along the psoas and iliacus muscles. In such cases, the 
amount of blood lost may be so great as to cause the .death of the 
patient. 

The most important termination of extra-peritoneal rupliire 
' oiisists in the gradual passage of the living ovum between the 
layers of the broad ligament. To this condition, the term 
secondary broad ligamentous or meso-metric pregnancy is applied. 
As the ovum passes through the rent in the tube, it comes to lie 
m a sac formed above by the dilated tube, and laterally by the 
peritoneal layers of the broad ligament. As the ovum grows, the 
rchations of the peritoneum to the pelvic floor and to the wall? 
of the abdominal cavity become altered. At first, the peri¬ 
toneum of the broad ligament is pushed upwards, and separated 
laterally as far as its amount and elasticity permit. Then, 
m order to allow further increase in size, the peritoneum 
of the floor of the pelvis is stripped off and included in the 
‘overing of the tumour. Finally, this stripping extends to the 
anterior And posterior pelvic walls, and then to the alxiominal 
walls. In a case recorded by Berry Hart, in which the patient 
•bed undelivered at full term, the peritoneum was stripped off the 
anterior abdominal wall for a distance of yj inches alxrve the 
pelvic brim, and posteriorly up to the level of the junction of the 
fourth and fifth sacral vertebra. This stripping of the peritoneum 
IS a point of considerable importance from an operative point of 
' lew, as will be subsequently seen. The degree to which it occurs 
probably depends on the natural strength of the peritoneum, and 
on the strength of its attachments to the sub-peritoneal tissues. 
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In the majority of cases, either the former is too weak or the 
latter too strong to allow the peritoneum to stand the strain 
which the growing ovum places on it, the necessary degree o( 
stripping does not occur, and, consequently, secondary rupture of 
the gestation sac occurs about the middle of pregnancy. I he 
consequence of this rupture will almost certainly be the death of 
the patient from haemorrhage, unless immediate operation is 
undertaken, f In some cases, however, the necessary degree of 
stripping occurs, and the pregnancy advances to term without 
secondary rupture occurring. -*■ 

Berry Harf'' has rendered great service by pointing out tlie 
importance of the relation of the placenta to the displaced ovum 
in these cases. <»-j[f the placenta, or in the early months of 
pregnancy that part of the chorionic villi from which the placenta 
will subsequently be formed, is situated above the ovum, the . 
extra-peritoneal rupture of the tube will not affect it, and con¬ 
sequently the ovum has the best immediate chance of livint;. 
The remote consequences are, however, very much more serious 
both for the fintus and the mother than they are in cases in whi( h 
the pl.acenta is situated below the ovum. When the placenta is 
above the fu'tus, the latter burrows downwards between Hit- 
layers of the broad ligament until it has occupied all the available 
space. Then, it of necessity exerts an upward pressure upon the 
placenta and the latter is displaced upwards. In such cases, as 
the placenta grows, it extends over the displaced peritoneum, and 
perhaps on to the anterior abdominal wall from which the peri¬ 
toneum has been stripped. During this stage, repeated extra¬ 
vasations of blood occur, and cause a varying degree of destruc¬ 
tion of the placental tissue. Later, if secondary rupture of the 
gestation sac occurs, the tear will involve the placenta, or the 
large vessels which supply the latter, and the hiumorrhage will be 
sp serious as to prove almost immediately JaIaI. 
c When the placenta lies below the fa-tus, the latter, as it grows, 
pushes the placenta downwards against the pelvic floor. Here, 
it has a firm base of attachment, and can extend on to the 
surrounding structures without risk of subsequent displacement. 
Further, even if secondary rupture of the sac occurs, thc 
consequences are not so serious owing to the non-involvement 
of the placental vessels. 

Secondary rupture of a broad ligamentous pregnafacy may 
occur at any time from the twelfth week onwards^ and perhaps 
most usually oc curs about the fifth month. The rupture is said 
to be most usually situated in the posterior-superior portion of 
the sac wall (Werth). -‘If the placenta lies above the foetus, 
the rupture is almost certainly fatal,owing to violent haimorrhage. 
•i If the placenta is below the foetus, the haemorrhage may be slight, 
and afford time for operation ;‘^or, if the rupture occurs gradually 
in a non-vascular portion of the sac, the ovum may slowly pass 
* Edim. Mid, ]o\trn., vol. xxxiii., p. 322. 
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ilirouRli it into the peritoneal cavity as in some cases of primary 
iiiira peritoneal rupture of the tube. In such an event, the siili- 
vc pient history of the case is identical with that of primary 
Ultra-peritoneal rupture in which the ovum survives, and will be 
discussed later. 

- In those cases in which secondary rupture does not occur, the 
fii tiis dies at full term, and one or other of the various changes 
to ttliich we have already referred, occurs in the ovum. . '<< 

Q Ampuli.ar Prec.nancv. 

In an ampullar pregnancy, the ovum becomes implanted in 
the outer third of the tube. If it is situated close to the iibdomina' 

• 'stiuin, the condition is further specified as an infundibular preg- 
ii.incy. As the ovum grows, the tube distends, but, inasmuch 
’ us the ampulla is almost comjiletely invested by peritoneum, 
iliere is no tendency for tlie peritoneal layers of the broad ligament 
to be forced apart. Consequently, when rupture occurs the ovum 
abi.iys escapes into the peritoneal cavity. 

There are three possible terminations of a case of timpullar 
pu'gnancy, ■'First, and most commonly, intra-periloneal rupture 
niuy occur. ; Secondly, and also fairly commonly, tubal aborliou 
in.iy occur and the o\ itm be expelled in p:irt or altogether through 
till' abdominal ostiutn into the peritoneal cavity, il-a'^lly, and very 
ruri ly, the tube may dilate sufTiciently to enable it to accommodate 
the ovum up to full term without rupturing. The last of these 
biree terminations does not call for any special remark. Clinically, 
it would probably be difficult to distinguish such a case from 
one of broad ligamentous pregnancy, as the symptoms and 
loiiscquences of the two sire practically identical. The first 
two terminations must be discussed separately. 

Intra-peritoneal Rupture.—Inlra-peritoneal riqiture, as we have 
‘^ecn, may be either primary or secondary. Primary rupture 
occurs when the tube ruptures, and the ovum is expelled directly 
into the peritoneal cavity. Such a termination may occur in any 
form of tubal pregnancy—interstitial, isthmial, and ampullar, and, 

111 all, the results so far as the patient and ovum arc concerned 
are similar. ( Secon dary rupture occurs when a broad ligamentous 
pregnancy—the result of a primary extra-peritoneal rupture of 
'he tube-j-in turn ruptures into the peritoneal cavity. 

It may be well to repeat that in cases of secondary rupture,) 
'he primary extra-peritoneal rupture will most usually -if not 'i 
always—have escaped notice, as, if the symptoms produced were ^ 
marked, the death of the ovum would almost certainly have ; 
occurred, and consequently there would have been no such thing ' 
as a secondary* rupture. 

The usual time at which intra-peritoneal rupture occurs is 
from the sixth to the tenth week in the primary form, and during 
the fourth, fifth, and sixth months in the secondary form. The 
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following table is compiled from a number of statistics collerted 
by Webster :— 


Dale of Rupture. 

Number of 
Cases. 

IJate of Rupture. 

1 Number o 

1 Cases 

1st month - 

39 1 

7th month - 

I 

2nil ,, 

141 . 

8th „ 

, 6 

3rd ., - - 

74 ' 

9th 

1 I 

4th ,, 

49 

loth 

After loth month - 

1 9 

5 th .. - - 


I 

0th 

I 1 




Total number of cases - - 3)0 


One of three consequences are possible in cases of intia- 
peritoneal rupture .' The hamiorrliage may be profuse ami be ■ 
poured out into the general abdominal cavity—diffuse ha;morrhn<;e. 

: the ha'morrhage may be moderate in amount and collected in 
Douglas’s pouch, where it clots and forms a retro-uterine 
hxmatocele the ha-morrhage may be insignificant in amount, 
and the ovum may continue to develop. 

/ Diffuse htemorrhage is the most serious conserjuence, and 
inevitably results in the patient’s death within twenty • four 
hours, unless immediate operation is performed and the bleeding 
checked. If the .abdomen is opened, tlie peritoneal cavity is 
found to contain a variable quantity of free blood and clots, 
and, in many cases, it is possible to find the frrtus or mole 
which has been expelled from the tube. In cases of secondary 
rupture, it is .always possible to do so on account of tlie greater 
size of the ovum. The amount of h.x'morrhage which oci urs 
depends upon the age of the pregnancy, and, in secondary 
ruptures, the relations of the placenta to the gestation sac. la 
primary rupture, the ovum may be entirely separated and expelb'd 
from the tube. In secondary rupture, on the other hand, the 
placenta may be torn through, but it will still remain in great 
part adherent to its site. 

a The formation of a retro-uterine h.x'matocele is probably 
« dependent upon the rate at which the haemorrhage occurs. If it 
escapes slowly, but is persistent or recurrent, the. escaped blood 
has time to clot round the site of rupture. As fresh haemorrhage 
occurs, the clotted blood is pushed outwards away from the 
rupture, and its place is taken by fresh blood, which in turn clots 
and is pushed outwards. Finally, the clotted blood in the outer 
layers becomes too firm to allow any further displacement, anil 
then the haemorrhage is stopped by the increased pTessure in tlu- 
centre of the mass of clot.In other cases, the'formation of n 
haemktocele may be brought about by the presence of adhesions 
which prevent the upward escape of blo^ and confine it to 


Op. (it., p. 63. 
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lH)iis'!as's pouch. The same train of events may occur in cases 
,it iiil>al abortion, as will l)e presently seen, and is perhaps more 
cDininon in that condition than in tubal rupture, in consequence 
„f tiie more gradual manner in which the blood usually escapes. 
Tilt; formation of a ha:matocele js probably.confined. to cases of 
ptimary rupture, and to cases of secondary rupture occurring early 
III pregnancy. In a hismatocele, the blood first collei ts round 
the opening through which the ovum has been expelled, and then 
ii.akes its way into Douglas’s pouch. If it reaches a large size, 



I I .. 292.—A Retro-l-tkkine H.ematocei.e fokmeii ba thk KeFruBp. of a 

I.EFT-SIDEI) TlHAI, I'KF.t.SANCV. 

I . I'undus bteri; RT, right tube . H. ha-matocele , C, c.'ecum ; A, appenilin , 
S, sigmoid flexure, LT. left tube, IT, isthmus of left tulie; 1 ', tubai 
fimbrise ; O, site of rupture in tube, (Bumm ) 


■< may extend high up into the abdomen. At first, it is soft and 
I’^’ggy in consistency, with a dome-shaped top. It displaces the 
uterus usually forwards, but sbmetimes it may drive the latter 
backwards or surround it completely. tVt first, a hamatocele 
Compresses the rectum against the wall of the pelvis, and, later, 
^s the effused blood coagulates and the periphery of the mass 
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becomes hard, it surrounds the upper part of the rectum as a firm 
collar, which often causes a temporary stricture. In the past,« 
was customary to consider that only a small proportion of cases 
of haematocele were due to extra-uterine pregnancy. This view, 
however, can no longer be adopted, and, on the contrary, it is 
almost certain that it is only a very small proportion of cases of 
hasmatocele which are not so caused. 

a In the case of a large haematocele, the patient may die in 
consequence of the loss of blood, but such an occurrence is 
unusual. ‘C A small or medluca-sized, hsmatocele is usiially 
absorbed, and may almost completely disappear. Lastly, any 
haematocele may be infected from the intestines and undergo de¬ 
composition and suppuration. If the fietus is very small, it will 
probably share the fate of the haematocele. If, however, tlie 
foetus is too large for absorption, it will undergo one of tlic 
changes which have been already referred to. When suppura-' 
tion occurs, and an abscess forms, the pus will eventually make 
its way externally, owing to the abscess bursting, usually into the 
vagina or rectum, more rarely into the bladder, or intestine, or 
through the abdominal wall. 

,7 The third and last consequence of intra peritoneal rupture is 
tiie gradual extension of the ovum into the peritoneal cavity, 
without interference with its attachments to the gestation sac. 
fliid without the occurrence of serious hajmorrhage. «The possi¬ 
bility of the ovum surviving primary intra-peritoneal rupture has 
been strongly denied by Bland-Sutton* and by Tait,t mainly on 
the ground that the amniotic sac is always torn, and that an un¬ 
protected embryo in the peritoneal cavity would be quickly 
absorbed. The second part of this statement is probably true, 
but cases have been recorded which appear to prove lieyond 
doubt that primary intra-peritoneal rupture of the tube can occur 
without an accompanying rupture of the amnion, and that in 
some of such cases the ovum can survive and develop to full 
term (Taylor,| Websterg).-^ In cases of secondary .rupture of a 
broad ligamentous pregnancy, the foetus has usually reached such 
a stage of development that it is able to resist the absorptive 
properties of the peritoneum, and, consequently, even if it is 
expelled unprotected into the peritoneal acavit^, it may still 
continue to develop. In cases of primary intra-abdominal 
rupture in which the ovum survives, the principal attachment uf 
the placenta is usually to a dilated Fallopian tul^, and from there 
it has spread to the neighbouring parts, and so may be adherent 
to the surface of the uterus, or to parts of the intestines. The 
relations of the placenta at term in cases of secondary intra¬ 
abdominal rupturfe have been already described. Invariably, in 
cases in which the ovum has $ur^ved the rupture, the placenta 
lies .below the foetus and has its main attachment^ to the 

* M.cit. t ' Lectaies on Ectopic Pragnancy,' p. 39. 

t Op, (it, i Op. fit. 
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pelvic floor, where it may extend over the anterior or posterior 
abdominal walls from which the peritoneum has been stripped. 
The death of the foetus occurs at or soon after term has been 
reached, and then one or other of the different changes which 
have been already referred to take place. 

Tubal Abortion.—The second common termination of a case of 
ampullar pregnancy is the occurrence of tubal abortion (ti. Fig. 2y3). 
This is the most usual ending of those cases in which the ovum 
is implanted in the infundibulum of the tube—the so-called infundi- 
bul.ir or tubo-peritoneal pregnancy, as in such cases the growing 
ovum prevents the abdominal ostium from closing. It is also 
possible that, even in cases where the ostium has partially closed, 
its dilatation may be effected by the pressure of the growing 
ovum, which may then be expelled through the ostium. 

, Tubal abortion most usually occurs during the first or second 
month. Out of sixty-one cases recorded by Mackenrodt and 



Fig. 293. —A Tcbal Ahoktio.n. 

*>, Uvum in process of expulsion ; 1 ', dilated abdominal ostium , A. ampulla 
of tube: I. isthmus of tube (Uuinm.) 

Martin, abortion occurred in twenty-one cases in the first month, 
in twenty-nine cases in the second month, in eight cases in the 
third, and in three cases in the fourth. ' The entire ovum may 
l)e expelled,^ or it may still remain in part adherent to the tube. 
Its expulsion is probably due to the contraction of the muscular 
•■oat of the tube, or to the accumulation of blood at the proximal 
side of the^)vum, an accumulation which, as it increases, gradually 
pushes the ovum in the direction of least resistance. It is proli- 
tthle that, in the majority of cases of tubal abortion, the ovum 
has become converted into a mole either before the abortion com- 
mences or whilst it is in process. In some cases, however, an 
uninjured ovum^ay be thus expelled. 

The consequences of tubal abortion are very similar to those of 
intra-peritoneal rupture, but, as a rule, the haemorrhage occurs 
more gradually, and, in consequence, the formation of a faaematocele 
is relatively more common than in the case of tubal rupture. 
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Even if such is the termination of the case, the mother may die 
in consequence of the steady persistence of the haemorrhaeo 
especially in cases in which the ovum still remains nartiallv 
adherent to the tube. ^ ^ 



^ here on the 
fn? ^ occurnng m the rudimenUry horn which 

With a uterus bi-cornU. Such a 
pregnancy is extremely rare, so much so that, in r888, only 
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thirty four cases were known (Himmelfarb-'"). The course of cornual 
pregnancy is practically the same as that of tubal pregnancy. In 
thc\'reat majority of cases, rupture occurs, usually accompanied 
|.v litetnorrhage, which proves fatal unless checked. In rare 
instances, the ovum may continue to develop. The period at 
w liicli rupture occurs is dependant upon the degree to which the 
cornu has developed. 

The relations’ of the rudimentary cornu to the well-developed 
cornu render it difficult at first sight to distinguish a case in which 
pregnancy has occurred from a tubal pregnancy, even on post¬ 
mortem examination. The following anatomical relations will, 
howevei , usually allow a diagnosis to be arrived at (Websterf):— 
|i) In infundibular and ampullar pregnancies, the round liga¬ 
ment is found attached to a normal uterus on the uterine side 
ui the gestation sac. The normal appearance of the Tallopian 
• tube is greatly altered, owing to the presence of the ovum. 

(j| In cornual pregnancy, the round ligament is external to the 
ucstalion sac. The unimpregnated horn differs markedly in 
sliapo from the normal uterus. The b'allopian tube is found 
atiaclicd to the pregnant horn, and is not necessarily altered. 
1 he pregnant rudimentary horn is attached to the opposite well- 
ilc\ eloped horn at tfie upper end of the cervix. 

ij) it may be difficult to distinguish an interstitial from a 
lutnual pregnancy. In both cases the round ligament is external 
III the gestation sac, though if the pregnancy is partly inter.stitial, 
and partly isthmial, it may be attached to the anterior aspect of 
tile sac. The close incorporation of the sac with the rest of the 
uterus and the absence of a separate horn will help, however, to 
<ll^tiuguish the interstitial from the cornual pregnancy. 

' I'liK Clinical Aspkct ok Extka-uihkink Pregnancy. 

We now come to discuss the symptoms, diagnosis, and treal- 
iiR-nt of the various phases of extra-uterine pregnancy, and in 
doing so we shall divide the pregnancy into three periods, each of 
'\hich will be discussed separately. These periods are :— 

(1) Before rupture of the gestation sac. 

(2) At the time of rupture of the gestation sac. 

(3) After rupture of the gestation sac. 

■ Befor? Rupture of the Gestation Sac. —This period 
commences at the time of the implantation of the ovum in 
(lie tube, and ends with the commencement of rupture of the 
gestation sac. We . have already pointed out that, so far as 
•he symptoms of the patient are concerned, there is rarely more 
than one ruptiKCi as, if the symptoms of primary rupture are 

‘Ueber NebenbonMchwaneerechaft,’ Hmuhtii. Utd. IVpckeii., 1888, Nos. 

‘ 7 and tS. 
t Op. eit,, p. 87. 
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sufficient to draw attention to the nature of the case, either the 
ovum or the mother will- die, or the former will be removed hy 
operation. Consequently, in those cases in which secondary 
rupture occurs, the first rupture has caused so slight symptom!, 
that its occurrence has escaped notice. 

Symptoms .—Special symptoms, which might serve during the 
first period of extra-uterine pregnancy to distinguish between 
a case of extra- and intra-utenne pregnancy, are in the main 
characterised by their absence. In many cases, there is nothin;; 
which can serve to direct the attention of either the patient or her 
medical attendant to the nature of the case.^' The usual symptom!, 
pf_ pregnancy are present,’save that the menstnial history may 
be quite atypical." The patient may give the usual history of 
amenorrha-a ;^she may have menstruated regularly up to tlie date 
of rupture of the sac ;'or, she may have menstruated for the first 
couple of months, and then—in a case where the occurrence of the ‘ 
primary rupture was not noticed—she may have missed two or 
three periods. The amount and nature of the menstrual flow may 
be normal, or it may be very slight and altered in character. 

‘ Lastly, the patient may sufler from repeated attacks of menor¬ 
rhagia, orfrom an almost continuous hremorrhagic discharge. - In 
most cases, it is probable that the haemorrhage is due to the 
detachment of small pieces of the decidua which forms in 
the uterine cavity, due to a recurrent monthly congestion, or 
to depneration of the decidua. ^ More rarely, it is possible 
that, in cases of tubal mole, the blood—in part at any rate— 
comes from the tube. Such an occurrence is of course only 
possible if the tube remains patent at the uterine side of the 
ovum. It is probable that, if these uterine discharges could be 
examined, in most cases shreds of decidua would be found in 
them, a discovery which would be of great assistance in arriving 
at a diagnosis of the nature of the case. In some cases, a com¬ 
plete decidua is expelled, even prior to the occurrence of rupture. 
J Irrfigulat-aRdJfliermittent pains, referred to the lower part of 
the abdomen and back, are of relatively common occurrence. 
They are probably due to contractions of the uterus, provoked by 
the presence of the decidua, and may possibly be sometimes 
caused by contractions of the muscle fibre in the walls of the 
gestation sac. They are most irregular in their occurrence, and 
in some cases may be absent. Similar pains are alfso of not 
infrequent occurrence in cases of intra-uterine pregnancy. 

The results of a physical examination are more definite. /The 
usual signs of pregnancy are to be found, including enlargement 
of the uterus. The latter, however, as well as the other uterine 
phenomena of pregnancy, are not so well marked as in a case of 
intra-uterine pregnancy. «In a fttVourable case, h ought to be 
possible to detect the enlarged tube by means of a bi-manual 
examination at any time after the end of the fourth week. It is 
then felt as an oval swelling to one side of the uterus or in 



Wl-: CLINICAL ASPECT OF EXTRA^VTERINE PREGNANCY 66i 


Douglas’s pouch. The tumour pulsates, and corresponds in size 
uitli the period of pregnancy.^ In a case of interstitial pregnancy, 
tile tumour is incorporated with the uterus, to which it imparts 
an asymmetrical shape, i In an isthmial pregnancy, it is just 
|x)ssihle to determine that the swelling is not incorporated with 
tile uterus, but that it is quite distinct. While, in an ampullar 
pregnancy, the swelling is connected with the uterus by a jiedicle, 
formed of the remainder of the tube, and consequently has a 
certain range of motion, unless fixed by adhesions. ^ As the ovunt 
increases in size, the position of the uterus is altered. It is 
usually displaced to the opposite side, or forwards, according as 
the enlarged tube is lying to one or other side of the uterus or in 
Douglas's pouch. (.When the tube has ruptured into the broad 
ligament, the upper part of the vagina, as well as the uterus, may 
> lie displaced to the opposite side. In such cases, it may also be 
possible to obtain internal ’ ballottement, particularly if the 
plticenta happens to be situated above the fridus. If it is below 
the fii'tus, it will mask the ovum to such an extent that it would 
lie impossible to feel the fretus from below. 


Dia/’iicsis .—The rjiagnosis of an extr.a-uterine pregnancy prior 
to rupture can usually be made with reasonable certainty, once 
llie ovum has reached a sufficient size to be palpable, provided 
that the symptoms of the patient lead her medical attendant to 
make a bi-manual examination. Unless the diagnosis is 
olwious, the patient should in all cases be examined under 
an anu'sthetic, in order to obtain relaxation of the abdominal 
muscles, and to allow a more complete examination to be made. 
Leaving interstitial pregnancy on one side, the chief points on 
a Inch we rely ar^he presence of the subjective symptojiis of preg¬ 
nancy with perhaps an anomalous menstrual history,*and of the 
objective symptoms with certain alterations in those furnished 
by the uterus. «»The latter is enlarged, but not to such an extent 
as the period of pregnancy would demand. ■#' It preserves its 
normal unimpregnated shape, instead of assuming the globular 
outline characteristic of intra-uterine pregnancy. ■'The usual 
softening of the cervix is but slightly marked/and the softening 
of the lower uterine segment—Hegar’s sign of pregnancy—is 
al'sent. e A swelling can be felt tc one or other side of, or behind, 
the uteru^ corresponding in position to the Fallopian tube, and in 
si/:e to the period of pregnancy. It is distinguished from other 
tubal swellings by the size of the bloodvessels which run in con¬ 
nection with It, by the fact that it is unilateral, and that in some 
eases at least it is fairly movable. If rupture into the broad 
ligament has already occurred, the swelling will lie situated in the 
broad ligament,*and will be larger than the period of pregnancy 
'^ould suggest, on account of the usual accompanying extravasa¬ 
tion of blo^ If the fourth' month has been reached, it may lie 
possible to obtain internal ballottement. 

It may be most difficult or imposable to distinguish between an 
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ampullar pregnancy and a small ovarian cyst, particularly in cast, 
in which the fimbriated extremity of the tube and ovary are m 
apposition. If the history of the case and the absence ot the 
symptoms of pregnancy are not in themselves sufficient to enahle 
a distinction to be made, it may be possible to make one by notini; 
the relation of the ovarian ligament to the tumour,'' but more 
freriuently such cases will only be cleared up by means of an 
exploratory cadiotomy. Such a procedure is quite justifiable, a. 
whether tlie case is one of tubal pregnancy or of ovarian tumour, 
the swelling requires to be removed. 

TrtaUnnit ,—The treatment of these cases can be given in a \ crj 
few words. As soon as the nature of the case is recognised, or 
even before it has been recognised, if there is reasonable cause 
for believing that the case is one of extra-uterine pregnancy, llie 
abdomen must be opened and the tube containing the omiiii' 
removed. The abdomen may be opened by either the ventral or 
the vaginal route, but, in the majority of cases, the former route 
is preferable. In many cases, however, the operation may he 
easily performed by the vaginal route. If, however, the ovum lias 
passed into the broad ligament, the abdominal route should he 
always chosen, as it enables a more full view to be obtained of 
the field of operation. 

The steps of the operation do not call for description, save in 
the case of a broad ligamentous pregnancy, in which very great 
difficulties may arise in consequence of the presence of the placenta. 
The procedures which are adopted at this period of pregnaiu) 
are, however, almost identical with those which are adopted in 
cases that go to term, and, consequently, we shall postpone their 
description until we are discussing the latter cases. 

All such procedures ns the injection of morphia into the fictus, 
or the use of strong electrical currents, with the object of killing 
the fu'tus, must be unhesitatingly condemned. They are both 
dangerous and uncertain in their action, and, consequently, ha^c' 
no place in the modern treatment of extra-uterine pregnancy. 

At the Time ok Rupture ok the Gestation Sac.—T his 
period includes the occurrence of rupture of the gestation sac, 
either primary or secondary, whichever is of clinical importance- 
^It must be remembered that in some cases, clinically, ithis period 
is net met with, as primary rupture may give rise to no special 
^ symptoms, and secondary rupture may not occur. 

Symptoms —The two chief symptoms to which rupture of the 
gestation sac gives rise are' haemorrhage and'pain. These are 
common to every case, but their degree of intensity depends upon 
the nature and consequences of the rupture. There is also, in 
almost every case,' a luemorrhagic discharge from the uterm^- 
accompanied by the expulsion of a complete decidual cast of the 
uterus or of fragments of decidua. 

We must return for a moment to what has been already said 



,;// Cr.lSICAL ASPECT OF EXTRA-UTERINE PREGNANCY 66? 

rti;'irilinK the consequences of tubal rupture. Rupture may be 
mt'ra- peritoneal or extra-peritoneal. The occurrence of the former 
lii.iv lead to diffuse htemorrhage into the peritoneal cavity, or to 
[he formation of a pelvic haematocele; the occurrence of the latter 
le.'id to'’diffuse sub-peritoneal ha;tnorrhage, or to the formation 
ut a lia matoma of the broad ligament. In cases of secondary 
luptiire into the broad ligament, it is probable that the h:i-mor- 
ihioe i.s always diffuse. 

\s i.s to be expected, diffuse intra-peritoneal ha'iiiorrhage gives 
ri-e to very serious sympt oms. In consequence of the blood lost, 
tl]i' patient becomes collapsed, and blanched, with usually a rapid 
.md thready pulse, and a falling temperature. She is extremely 
ii'-.tlcss, and wears an anxious expression. If a very large 
'|ii,tiuity of blood is lost, her respirations become rapid and sigh- 
• iiig, and she seems unable to obtain sufficient air—‘.air-hunger.’ 
()i I .isionally, the onset of the hemorrhage, if gradu.al, is marked 
li\ slowing of the pulse. The occurrence of pain is very marked. 
\i the moment rupture occurs, the patient niiiy complain of a 
'•ciisalion as if something had torn internally, .and this is succeeded 
hy a continuous and violent abdominal pain. In some cases, 
this is .so severe tHat it may be difficult to determine whether 
till’ accompanying collapse may not be due .altogether to it. The 
.ihdomen is also usually tympanitic and tender. 

Hi-manual examination in the c.asc of rupture occurring before 
the end of the third month will furnish little or no information. 
It the presence of a tumour to one or other side of the uterus 
ii.i'- been ascertained beforehand, it may be possible to deler- 
iniiie its disappearance, and at the same time to recognise the 
lat I tliat the uterus is enlarged. Iti-manual examination, and 
•d'doininal palp.ation, should be avoided as much as possible, 
unless we are prepared to open the abdomen immediately, as, by 
interfering with the formation of adhesions, and the clotting of the 
hlii.)d round the site of rupture, these jirocedures m.ay remove the 
'•light chance which Nature affords of checking the ha-morrhage. 
Moreover, the distended and tender condition of the abdomen 
ii'iially renders it impossible to obtain any information of v.alue. 
rile same remark applies to the performance of percussion in 
different positions of the patient with the object of detecting altera¬ 
tions of ^sition in the lluid. It is possible that, if a very large 
liiantity of blood has escaped, we may obtain dulness in the flanks 
'hanging very slowly with change of position (Mayo Robson*), 
hut, if such a quantity of blood has esc.-iped, the surgeon h.-is not 
time to spend in such formalities. #On the other hand, in rupture 
occurring ^fter the formation of the placenta it will, usually, be 
I'ossible to determine the presence of the ovum, either by ab- 
ilominal or vaginal examination. 

If a haematocele is forming, the symptoms of the patient are not 

iatensfi as they are in cases of diffuse haemorrhage, inasmuch 

* ' Ectopic Pregnancy,' Mtdual Prtu and Circular, January 23, iticjS. 
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as the haemorrhage is gradual. If the haematocele has formed, it 
will be possible to determine its presence by al 3 i:manusl exatnina 
lion. <>10 such cases, a large boggy tumour will be found in 
Douglas’s pouch. Below, this tumour Alls the pouch exactly and 
causes it to bulge downwards and forwards into the vagina. Above, 
it is dome-shaped, but the outline may be obscured by the presence 
of adherent intestines. ^^If the Anger is passed into the rectum, 
the latter is, in the early stages, Battened out. Later, as the 
blood coagulates, the upper part of the rectum is invested by 
a hard ring of coagulated blood which almost completely sur¬ 
rounds it. dThe uterus is usually displaced forwards, but in the 
rare cases in which it was retroverted before the occurrence of 
hemorrhage, it may be displaced still further backwards. 
j The symptoms of diffuse sub-peritoneal hemorrhage are ip the 
inain‘"siniilar to those of diffuse intra-peritoneal hemorrhage, with, 
the association of pressure symptoms due to the presence of blood 
beneath the pelvic peritoneum. Collapse occurs in proportion to 
the amount of blood lost. Pain in these cases may be very great, 
owing to the disruption of the tissues.' As the blood clots, compres¬ 
sion of the urethra and rectum may result, giving rise to diH'u ully 
in micturition, to tenesmus, and to partial reotal obstruction. 
i- The symptoms caused by the formation of a haematoma in the 
broad ligament are usually sl.igJlf. The patient may or may not 
have noticed'the occurrence of a sudden pain^ followed by faint¬ 
ness. If the haematoma is large, the pain may continue. On 
examination, a tumour which closely resembles a unilateral para¬ 
metritis is found. It displaces the uterus to the opposite side, and 
in extreme cases may extend posteriorly round the rectum. 

Diagnosis .—Rupture of the gestation sac in extra-uterine preg¬ 
nancy has to be diagnosed frorn the different phases of abortion, 
from perforation of the intestine, and from rupture of any other 
abdominal or pelvic viscus or tumour. Further, a retro-uterine 
haematocele must be diagnosed from a retroverted pregnant uterus, 
or—if of some standing—from a case of double salpingo-odphoritis; 
and a haematoma of the broad ligament must be diagnosed from 
a unilateral parametritis. ^ The diagnosis between extra-uterine 
pregnancy anid portion must be fully discussed, but this will be 
done in the chapter on the haemorrhages of pregnancy, 
r- The diagnosis from perforation or from rupture of any other 
viscus o r tumour is made'froni the history of the case, which will 
tend to show the existence of pregnancy, and the non-existence 
of any condition which could cause perforation or rupture else¬ 
where than in a gestation sac. «The expulsion of a decidua will 
be strong proof in favour of pregnancy. In some cases, perfora¬ 
tion or some similar condition may synchronise with the occur¬ 
rence of an abortion, and, in sucli cases, if the deoris which has 
escaped from the uterus has been thrown away, the diagnosis will 
be almost impossible. This is, however, of little or no conse¬ 
quence, as in all such cases where it is obvious that something has 
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ruptured into the peritoneal cavity, the indication is to open tliat 
cavity and determine what exactly has ruptured. Such a course 
is correct treatment, but to waste valuable time in endeavouring 
to make an exact pre operative diagnosis is incorrect treatment. 

' The diagnosis between a recent haeinatocele and a retroverted 
pregnant uterus is often a difficult matter. In both instances, a 
lii manual examination reveals the presence of a tumour filling the 
pelvis, displacing the upper part of the vagina forwards, and com¬ 
pressing the rectum against the sacrum, and in both instances 
there is a history of pregnancy. The points by which a diagnosis 
can he made have been already referred to, as well as the neces¬ 
sity for making a correct diagnosis at the earliest possible moment. 
In all cases of doubt, the patient should be examined under an 
anasthetic, and if, even then, a diagnosis cannot be arrived at, 
,il may be necessary to pass the sound into the uterus to determine 
its position. This is, of course, a procedure which must not be 
tfsorted to unless all other means of making a ditignosis fail, as, 
if the case is one of retroversion, it will almost certainly cause the 
expulsion of the ovum. It is, however, better to adopt such a 
course as a last resource rather than to run the risks of attempting 
to ‘replace’ a hrematocele, or to leave a pregnant uterus in a 
I ondition of incarceration. 

The diagnosis between a hsematoma of the broad ligament and 
a unilater^ parametritis can be made from the history of the 
'ase and'from the absence of high temperature or other febrile 
symptoms, and will not usually pre.sent any difficulty. 

Triatment. —In all cases of diffuse ha'inorrhage, whether intra- - 
or extra-peritoneal, and in all cases in which the hmmorrhage is 
continuing, even though a ha;matocele may be in process of 
formation, the only treatment possible consists in opening the 
abdominal cavity and ligating and removing the ruptured tube. 

1 his is a simple procedure in oases of primary rupture. ^ If, how¬ 
e'er, the case is one of secondary rupture of the gestation sac at 
a period when the placenta has formed— i.t., after the commence¬ 
ment of the fourth month—the treatment of the case is not so 
simple. It will be referred to in discussing the treatment to be 
adopted after the occurrence of rupture, when we shall discuss 
the subject of extra-peritoneal gestation generally. 

The correct treatment of a pelvjc haematocele cannot be so 
definitely Maid down. As we have already seen, there are two 
terminations possible in the case of a haematocele— the blood may 
i ‘c absorbed asepticallyfor infection may take place and an abscess 
may form. It is unnecessary to operate upon the cases which 
" ould be absorbed, but, if a haematocele which has been left alone ' 
>>ubsequently suppurates, the prognosis is worse than if it had 
l>ven operated upon before suppuration occurred. The principles 
of treatment are quite plain—if a haematocele will be absorbed 
a-'ieptically let it alone, if, on the other hand, it is going to sup¬ 
purate remove it; the ffifficulty is to apply them, as we can never 
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be certain what will he the subsequent course of the case. \\ o d,, 
however, know that the smaller a hjematocele is, the more likd; 
is it to be absorbed, the larger it is, and the older the escipej 
ovum, the more likely it is to suppurate. Accordingly, wt- in.n 
regard as accepted the principle that every larg e haeni atoci lr. n, 
matter what the age of pregnancy, and every lueniatoMle in w lii< h 
the patient was more than three month.s pregnant, should tit- 
removed at the earliest date possible, and by a large hami.-Hott lt 
we mean one which more than fills Douglas’s pouch. In the rast 
of small hamiatoceles, it is probable that every operator is aud 
will be governed by his own experiences, and results. (tin- 
operator will consider it advisable to operate on every case and 
remove the clots, while another will prefer to trust to absorption 
taking place. Which line of treatment is best can only be decidoil 
by statistics, and they are not as yet available. If suppuratiiin* 
has occurred, or if there is evidence of its commencement, tlit- 
remains of the hatmatocele should be immediately removed. 

A hatmatocele can be renioved'"by the abdominal route or In 
‘ the vaginal route, a The latter is certainly the correct one in ail 
ca.ses in which suppuration has occurred, and is probably the 
correct route in all cases. An opening is' made through tlir 
posterior vaginal fornix into the bottom of Douglas’s pouch, and 
the clots are removed with the finger. The ovaries and tuhi"- 
are then drawn down and examined. If the tube is found to In' 
seriously damaged, it must be removed. In cases in which mi]'- 
puration is commencing, or has already occurred, great care miift 
be exercised to avoid bretiking through the limiting adhesicn'i 
which shut the lurmatocele off from the general peritoneal ca\ily- 
In such case.s, and also in cases in which there is persistent oo/ini; 
after the removal of a non suppur.ating lurmatocele, the pel\is i- 
plugged firmly with iodoform gau/e, the end of which passes intu 
the vagina. This gauze is removed the following day. In asejitic 
cases, there is no necessity to replug the pelvis, but in siippni.i- 
tive cases the pehis must be replugged daily, until the tempera 
ture of the patient .and the ce.ssation of purulent discharge sho\M= 
that the further plugging is unnecessary. 

■f The removal of a ha’in.atocele by the abdominal route does iv't 
call for any speci.al description. If, on opening the abdomen, it 
is found that infection of the ha'matocele has occurred,^a couiitci- 
opening should be m.ade from the floor of Douglas’s pouch into 
the posterior v.aginal foinix, and the pelvis drained into the vagin-‘ 
by means of g.anze plugging. The wound in the abdominal wad 
may then be closed. A haematoma of the broad ligament rarely 
calls for interference, as, if left alone, it will be almost invariably 
absorbed aseptically. Should suppuration occur, the resultant 
abscess must be ofiened and drained, if possible, from the vagina- 

Aktkr Rupture of the Gestation Sac,— This period com¬ 
mences after the rupture of the gestation saCj.andJerminate' 
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\Mili ilie removal of.the_oj’um, whenever that may occur. For 
till- 'i.ike of convenience, we shall also discuss here the treatment 
ot ilif rare cases in which tubal pregnancy reaches full term 
wiitiDiit causing rupture of the tube. 

We are now concerned with the symptoms of e\tra- 
iitcriiie pregnancy during the last half of pregnancy. / In some of 
jlHse cases the ovum may be implanted in an unruptured tulic, 
HI otlier cases in an unruptured sac formed of the broad ligament, 
.mil in a third class of cases it may be free in the abdominal 
.avity. In the first class of cases, no rupture of the gestation sac 
has incurred. "In the second class, the tube has ruptured into the 
Inii.'ul ligament, but, inasmuch as the pregnancy has continued, 
lilt' symptoms of rupture may have been so slight as to have 
1 SI aped notice..' In the third class of cases, the tube may have 
•ruptured directly into the peritoneal ca\ity; or,’^ it may have 
iiiptured first into the broad ligament, and the secondary gesta- 
imii sai thus formed may have then ruptured into the peritonetd 
ia\ity. In these cases, also, inasmuch as the ovum survived, it 
I' probable that the symptoms of rupture were so slight as to 
Mail' escaped notice, 

li is probable that the presence of an extra-uterine pregnancy 
does not give rise to any special symp toms during the second 
li.df of pregnancy, and that the patient may arrive at full term ijuitu 
imumscious that anything is the matter. Usually, the only 
"pccial symptom to which the condition gives rise is the greater 
iMsf with which the movements of the firtus can be felt by the 
P'Uii nt, and the pain to which they sometimes give rise. ‘ \Vhen 
term is reached, uterine contractions as a rule ensue, and a more 
or less complete decidual cast of the uterus m.iy be expelled. 
Shortly after this, the- patient notices a cessation in the fudal 
movements, due to the death of the fn-tus. 

1 he physical signs of an extra-uterine pregnancy arc usually 
hetter marked than are the symptoms, but it is ijuite possible 
to overlook them if the obstetrician examines the case -as is 
usually done—without any thought as to the possibility of the 
presence of an extra-uterine pregnancy in his mind. The first 
point that the examiner may notice is the ease with which the 
•''t;d parts are felt and recogiv'-ed, and the distinctness with 
'^hich th^fivtal movements are felt. This is particularly marked 
ur cases in which the firtus is free in the abdominal cavity ; if it 

lying in an extra-peritoneal sac, and if the placenta is adherent 
’0 the anterior abdominal wall, the reverse may be the case. 
^c\t, a small tumour the size of an orange may be found pressed 
to one or other side of the false pelvis, and apparently adherent 
to the sac in "which the firtus is contained. This tumour is 
■orined by the empty uterus. In some cases, however, the uterus 
'"ay be displaced backwards or downwards, and so may not l>e 
palpable. ^ On vaginal examination, prior to the onset of spurious 
labour, the cervix may not be as soft as is usually the case in 
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pregnancy, otherwise there will be little to direct attention to the ' 
condition, *When labour has apparently commenced, the non- 
occurrence of dilatation of the cervix and of descent of the pre- 
senting part may in some cases be the first sign to draw attention 
to the nature of the case. Then, on careful bi-manual examina¬ 
tion, it may be possible to determine the connection between the 
laterally-placed tumour in the false pelvis and the cervix. 

After the death of the fmtus,' the liquor amnii is gradually 
absorbed and the abdominal enlargement commences to grow 
smaller. iThe foetal heart can be no longer heard, nor the f<t t.nl 
movements felt. Still later in the course of the case, as one or 
other of the various changes that have been already described 
occur in the foetus, the outlines of the latter become indistinct, 
and, instead of being able to palpate furtal parts, all that can k 
felt is an oval tumour, portions of which are more resistant than, 
are other portions.^ If an aseptic change in the frntus takes place, 
the patient may carry the latter for years without suffering \cry 
much, save from pressure symptoms and from the size and weight 
of the tumour. If suppuration occurs and an abscess forms, all 
the symptoms of septic absorption will be present. 

Diagnosis.—The diagnosis of extra-uterine’pregnancy can, as a 
rule, be made with comparative certainty in all cases in which 
the symptoms are sufficiently marked to draw the attention of 
the patient to her condition, and to lead her medical adviser to 
examine her systematically. In many instances, however, the 
patient may not suspect that there is anything abnormal in the preg¬ 
nancy, and it may be that the condition is only recognised, during 
the course of spurious labour, on account of the non-descent of 
the presenting part. Further, in still other cases, the symptoms 
of spurious labour may be so slight that , they come and go un 
noticed, and then attention may only be drawn to the condition 
by the gradual shrinkage of the abdominal tumour, and by the 
fact that the date fixed mr the confinement is past. 

There are two steps in the diagnosis of extra-uterine pregnain y 
during this period. > The first step consists in determining the 
existence of pregnancy,’the second step in determining that the 
pregnancy is extra-uterine. 

■' The diagnosis of pregnancy is a comparatively simple mattcr- 
At the period with which we are now dealing, it will be possible 
to obtain the positive signs of pregnancy, i.t., the fcetal* heart, the 
fcetal parts, and the fictal movements. In cases in which the 
foetus is dead, it will, of course, be impossible to obtain the first 
and the last sign, and if death occurred many weeks prior to the 
examination of the patient, it may be also impossible to palpate 
the foetal limbs on account of tge post-mortem^changes which 
have taken place in their tissues. In such cases, we must rely on 
the history of the patient, supported as it will be by the presence 
o| an abdominal tumour. 

2 The determination that the pregnancy is extra-uterine is a more 
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dillicult matter, and even if a careful bi-manual examination is 
made, the difficulty of diagnosing the condition is often very great. 
This difficulty in the main arises from the actual or apparent close 
connection between the gestation sac and the uterus. Practically, 
we may consider that the gestation sac is found in three relations 
10 the uterus. First, it may be quite distinct and easily separated 
from the latter. This is the usual relation in cases of secondary 
, alxlominal pregnancy during the first half of the period with 
which we are dealing, that is to say, before the ovum has filled 
the abdominal cavity. Secondly, it may be actually attached to 
one or other side of the uterus. This again is the usual rela- 
‘ion in cases of unruptured broad-ligamentous pregnancy, or of 
nterstitial pregnancy. Thirdly, it may be apparently attached 
,0 tlie uterus in consequence of its being pressed against it by 
he pressure of the abdominal walls. This will naturally happen, 
IS soon as the ovum has reached such a size that it fills the entire 
tbdomen. 

'When we are able to determine the presence of a tumour 
distinct from the uterus, and inside which there is a fwtus, the 
diagnosis is made. The only point in such cases is to eliminate 
the possibility of a co-e.xistent intra-uterine pregnancy. This can 
he done in the usual manner by noting the size of the uterus. 

In the second and third class of case, we find a gestation sac 
occupying the abdomen, and to one or other side of it is affixed 
u siuall mass of firmer consistency than the sac itself. Such a 
condition may be due to several different causes, a In the first 
pl'ice, and perhaps most commonly, the gestation sac may be 
formed in the usual manner by the enlarged uterus, and the 
sm.iller tumour to the side may be a myoma, i Next, the smaller 
tumour may be the uterus, and the gestation sac may be formed 
I'y the broad ligament, or the ovum may be free in the abdominal 
cavity and only in apparent connection witli the uterus. ^ And, 
lastly, the gestation sac may be formed of one horn of a bi- 
cornuate uterus or one halt of a double uterus, the smaller 
tumour being formed by the other cornu or half of the uterus as 
the case may be. a In uterine pregnancy, complicated by a myoma, 
there is nothing in the history or the symptoms of the patient to 
suggest extra-uterine pregnancy. ' The painless contractions of 
the uterus are felt in the ordinary manner,'‘and the softening of 
the cervix tand lower uterine segment, and the other objective 
'iltriiie symptoms of pregnancy, are present. The greater the 
ttuiount of liquor amnii, or, in other words, the greater the size of 
the gestation sac, the greater will be the difficulty of diagnosis, 
^ the small empty uterus -may be so completely hidden by the 
larger tumour that it is impossible to recognise its presence. In 
such cases, the dbly course to ademt is to wait until it is obvious 
that term has passed, as shown ^ the death of the foetus and 
the commencing diminution in size of the gestation sac. If term 
's passed and the foetus is dead, the passage of the sound will 
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furnish positive evidence. If the smaller tumour is the uteriih, tr.i: 
sound will pass into it; if the larger tumour is the uterus li..; 
sound will pass into it. 

^’If the . smaller tumour is a non-impregnated uterus, and iht 
gestation sac is between the layers of the broad ligament or fro., 
in the abdominal cavity,'it may be possible on careful examina¬ 
tion to determine that the cervix is continuous with the smaller 
tumour. '.Also, the objective uterine signs of pregnancy will not 
be so marked as if the pregnancy was intra-uterine. ^ If it i- 
allowable to pass the sound, it will again make the diagiiusb 
obvious, f Pregnancy occurring in one half of a double uterus 
will, according to Taylor, only confuse those who have no know 
ledge of the condition. The presence of a double cervix can la- 
determined by vaginal examination, or by inspection throuftli a 
speculum. VVhere pregnancy occurs in one horn of a two hoi tied 
uterus, the non-impiegnated horn forming the smaller tuiumir, 
the diagnosis is very much more difficult. It is probable that 
such ca.ses will be mistaken for the more common condition tn 
which we have already referred, i.e., a uterine pregnancy compli 
cated by a small myoma at one or other side. ' Usually, hdiour 
will proceed in the ordintiry manner and thp ftetus be exixlk'd. 
’•Where there is no connection between the pregnant horn and the 
cervix, the nature of the case will only be determined duriiiL; 
labour, in consequence of the non-dilatation of the uterine orilia' 
Such a case is, to tdl intents and purposes, a case of extra-uteiim.' 
pregnancy. 

It is probable that, in some cases, a diagnosis will only be made 
by. .waiting until the onset of spurious labour and the death ul 
the hetus have made it permissilde to introduce the sound./If the 
latter passes into the gestation sac, we know that we are dealiuc' 
with a case of missed labour. ; If, on the other hand, it pa'-'-i.'!' 
into a smaller cavity at the side of the gestation sac, we know 
that we are dealing with some form of extra-uterine pregnant y, 
or with a pregnancy contained in a uterine cornu, which is not ii' 
communication with the cervi.x. 

Treatment .—The treatment of extra-uterine pregnancy durins,' 
this stage is as yet far from being clearly laid down. ' The ideal 
line of treatment consists in waiting until full term, then ppenini; 
the abdomen and removing a living fcctus and the gestation s.e 
and placenta. This procedure is, however, a most difficult ami 
dangerous one, as at term the placental vessels have reached their 
full size, and the difficulty of removing the placenta without at 
the same time causing hseinorrhage which cannot be checked, >' 
very considerable. At an earlier period in pregnancy, the']ves.se 1 -' 
are smaller than at term, and some weeks aJftet term they are ab^r 
smaller on account of the shrinkage of the placXinta consequent 
on the death of the feetus. Accordingly, we must at present 
consider that th.ough.an operation at term offers the most favour- 

* ot>. eii. 
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,i,if prospect for the foetus, it offers the most unfavourable 
.i,)-,pert for the mother, and must therefore, in most cases, l)e 
ttti. 

11by no means easy to lay down definitely what is the best 
liiiu- :u which to operate in a case in which the existence of an 
, Mi.i uterine pregnancy is recognised as early as the fifth mouth. 
v\tial points have to be taken into consideration. It is im- 
in most rases to tell, without opening the alxloinen, the 
t position of the ovum, and, consequently, it is impossible to 
1 1 Mill that secondary rupture of the sac may not occur at any 
■iioini'iit. .\ccordingly, the dread of secondary rupture makes us 
Ml lined to operate at once. On the other haiul, according to 
I'ln.iril, the danger of operating during or after the tifth month 
liiili is but little from the danger at term, so far as lui'inorrhagc 
tiiiin ihe placental site is concerned, as by this time the placenta 
1)1 I onsiderable size.' A third course must also be taken into 
mii'iideration. If the removal of the firtus is postponed until 
' line weeks after full term, the placenta will by that time 
::aic shrunk and its ves.sels become smaller. Conse<iuenlly, the 
ilant;cr of htemorrhage during the removal of the placenta is 
nut SI) great. This,course, however, means the certain loss of 
die fiitus, and there is also some risk that putrefactive changes 
ina\ lake place in the ovum. ^ 

'i\ c may then, perhaps, consider that, if the physical signs lead 
II' ill believe that the fodiis is free in the abdominal cavity, and 
I'l.ii, consequently, there is no danger of secondary rupture, the 
"I I'Miion maybe postponed until at or after full term.n If the 
‘•pci ial circumstances of the case make it necessary to run any 
ii'k in order to save the fo'tus, operation may be undertaken at 
>ciiii If, on the other hand, it is considered advisable to consult 
die interests of the_ mother alone, o)ieration had better be post- 
piiiifd until several weeks after term. 4 If the examination of the 
patient goes to show that the fujtus is probably lying in the broad 
|':;ament, it is probably besf'to operate on the case as soon as it 
' diagnosed' unless the condition is not recognised until near full 
'■’in, when the fu’tus has reached its full size and the risk of 
I iindary rupture may be ignored. 

I he operation for the remcjv-al of an extra-uterine pregnancy 
' which there is a fully-develop;d placenta is most difficult, on 
■i'11 Hint of, the presence of the placental vessels. There are four 
‘ 'iirscs, one of which it may be possible to adopt:— 

' I) .Vfter the removal of the fa-tus, the sac and placenta may 
I ■ extirpated, the vascular attachments of the latter being 
'iiidually separated after ligation of the vessels. This is the 
'hal course, and it can usually be carried out in all ca.ses in 
"hich the operation has been' postponed for some weeks after 
'erm, as by that time the vessels going to the placenta have in 
'feat part become obliterated. 

* Bull, it VAcaitmit dt Midaiiu, August 6 , 1895 
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(2) If there is a distinct sac in which the fcetus is -comaincii 
after the removal of the latter the edges of the sac are stit< li„i 
to the opening of the abdominal wall, the cord is brought out 
through the same opening, and the sac is plugged with iodofoni; 
gauze. This gauze may be left in situ for two or three days, or n 
there is any elevation of temperature, it may be changed dailv 
At the end of fifteen to twenty days the patient is again ana v 
thetised and the placenta removed, any haemorrhage being che( kt.(l 
either by ligation of a bleeding vessel or by plugging the sa 
with gauze. If the removal of the entire placenta is effected, 
the abdominal wound may be closed by sutures, or, if considered 
necessary, the cavity may be drained until it becomes obliterated. 
1 his is probably the best course to adopt in cases which art- 
operated upon during the life of the furtus. 

(3) The third procedure consists in cutting the umbilical curd^ 
close to its insertion, and allowing the placenta to remain per-* 
manently in position, the abdominal wound being closed, (hise- 
have been recorded in which this procedure has been adopted 
with success. It is, however, by no means free from risk, on 
account of the danger of infection of the placenta from the intes¬ 
tines, and is at best a dernier ressort. 

• In the majority of cases, it is adv isable to commence the initial 
incision in the abdominal wall midway between the umbilicus and 
the symphysis. If the fci'tus is lying in an extra-peritoneal sac, 
it is always well to endeavour to open directly into the sac with¬ 
out opening into the peritoneal cavity, and, consequently, the 
incision should be as near to the symphysis as is possible without 
wounding the bladder. If it is clear that the sac is situated to one 
or other side, a lateral incision over Poupart’s ligament may take 
the place of a median one, but, usually, it will be found best to 
make the median opening first, and then, if it is found that an 
opening in a different place will enable us to reach the ovum more 
advantageously, such opening may be made and the initial incision 
closed. 
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ANTE PARTUM HEMORRHAGES 

ll nnnrrhages occurring during the First Three Months -DifTerential Diag- 
* nosis Haemorrhages occurring du;ing the Second Tliree Months—Due 
ID Detachment of the Placenta.'i^xmorrhage occurring during tlie 
Four Months 1 -Accidental Hxmorrhage Concealed External— 
vl'n.ivoidable Hxmorrhage — Foetal Mortality in Accidental and Hn- 
nvDidable Hxmorrhage—Hxmorrhage due tn Rupture of the Uterus, 
He morrhage arising independently of the Pregnancy-Cphe Question 
Ilf Menstruation during Pregnancy- 2 -Hxmorrhage from Tumours - 
11,1 inorrhage from Tfaumatisms, 

\mi:i'artum hxmorrhages arising as a direct result of the preg- 
n.iiK)’ may be divided into three main groups 

Haimorrhages occurring during the first three months of 
pri'gnancy. 

H, Ilxmorrhages occurring during the second three months of 
pregnancy. .7 

C. Hemorrhages occurring during the last four months. ^ 

In adopting this classification, the duration of pregnancy is 
"insidered as ten lunar months of four weeks each.' The first 
k'roiip includes hemorrhages occurring before the full formation 
nf the placenta..PThe second group includes hemorrhages occur- 
fing from the time the placenta is formed to the time the fcetus 
Ifcoines viable. C The last group includes hemorrhages occurring 
'ifter the foetus is viable. 


II l^MORRHAGES OCCURRING DURING THE FIRST 
• THREE MONTHS 

f he hemorrhages of the first three months of pregnancy, which 
‘‘rise as a direct result of the pregnancy, have three chief 
<^Ausesa bortion: extra-uterine pregnancy : and vesicular mole. 

Inasmuch as eju:h of these conditions has been already fully 
<I>scussed, we shall here confine ourselves to a brief account of the 
‘bet hods of distinguishing between them. 

In order to recognise the cause of haemorrhage in any case, the 
following points must be ascertained 
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(1) The existence of pregnancy. 

(2) The duration of pregnancy. 

(3) The present size of the uterus, and the nature of any 

alterations which may take place in it from day to 
day. 

(4) The condition of the adnexa. 

(5) The nature and duration of the discharge. 

(6) The nature of any solid matter which may have been 

expelled from the uterus. 

(7) The condition of the cervix. 

(8) The symptoms of the patient. 

' The Existence of Pregnancy. —The existence of pregnancy 
the first point to be decided. This can be done by determininj; 
the presence of its usual subjective and objective symptoms. 

The Duration of Pregnancy. —The duration of pregnancy niiisi 
be ascertained as far as possible by the patient's history, yMtli* 
size of the uterus into consideration. This i; 
an important point to remember, as in some cases the diagnosi- 
of the nature of the case will be largely based upon the differenct 
between the actual size of the uterus and the size it ought to I't 
in accordance with the period of pregnancy. 

The Present Size of the Utems, and the Nature of the Altera- 
tions which ti^e place in it from Day to Day. —Th.e pres ent si/c 
of.the,uterus is a considerable aid to diagnosis in cases of ha nior 
rhage, when it is taken in connection with the supposed date of 
pregnancy. / If the uterus corresponds in size with the duration 
of pregnancy, it is strong evidence for supposing that it conlain> 
a living ovum, or one which has only quite recently died. ll. 
however, the uterus is larger than the period of pregnancy 
accounts for, the possibility of vesicular mole must be remembeifii. 
If, again, the uterus is smaller than the period of pregnancy 
would lead us to suppose it ought to be, it suggests, first, that 
perhaps the pregnancy is extra-uterine, and, secondly, if tliai 
supposition is proved to be erroneous, that the ovum is probably 
dead. 

The alteration in size of the uterus from day to day is also 
important. ' If it increases at the natural rate, it is almost con¬ 
clusive evidence that the ovum is intra-uterine and living. 11’^ 
only other condition under which this rate of increase could occur 
is in the case of a missed alxj ion, in which just sufficient intra¬ 
uterine haemorrhage is takingly each day to cause .the same 
rate of increase that a growing ovum would cause. Such a 
state of affairs is necessarily so rare that in practice it may he 
neglected. J If the uterus ceases to increase in size, or even com¬ 
mences to become smaller, it is equally strong evidence that ih* 
ovum is dead, that is, that a* condition of n^ssed abortion j* 
present. -'If the uterus grows more rapidly than is .normal, 't 
strongly suggestive of vesicular mole. 

4 The Condition of the Adnexa. —The condition of the adnexa ■- 
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of importance, if the question of the possibility of the existence 
of .in extra-uterine pregnancy arises. If the adnexa are normal 
on both sides, the possibility of extra-uterine pregnancy is 
immediately eliminated. /T he t ypical condition met with in extra- 
an rine pregnancy prior to the rupture of the sac is as follows;— 
A olobiilar or ovoid tumour, varying in size from a pullet's egg 
10 an orange, is found at one or other side, corresponding in 
,)i)-.itio!i to the tube of the same side.-^ The tumour is elastic to 
ihe touch, and slight pulsation may be felt in it owing to the iti- 
(nased size of the vessels which supply it. cThe uterus, which 
I- .dsu somewhat enlarged, is displaced towards the opposite side 
In the tumour. ^ If rupture has occurred, it may be possible to 
(loiermiiie the disappearance of a tumour whose existence had 
liuen previously ascertained, and the gradual formation of another 
iiimour in Douglas’s pouch. 

Tile physical signs which help to distinguish between an un- 
rnptured tubal pregnancy and any other tumour of the adnexa 

.ire; - 

(1) In tubal pregnancy the enlargement corresponds to the 
position of a tube rather than of an ovary. Ovarian pregnancy 
1' said to occur, buUit is so rare that it may be neglected. 

(2) An extra-uterine pregnancy is usually unilateral. Inflani- 
iiiatory disease of the tubes is almost always bilateral. 

1.0 Tlie sac of a pregnancy pulsates, and occa.sionally contrac- 
ii.ins of its walls may be felt (Kelly). 

The Nature and Duration of the Kscharge.- -Slight hunnorrhagic 
discharge is not indicative of anything definite. It occurs in all 
forms of .abortion, in extra-uterine pregnancy, and in vesicular 
nude. ‘ Profuse haimorrhage is conclusive evidence of some form 
"f .abortion, most probably threatened or incomplete. 'A profuse, 
uiitcry, blood-stained d.is.chaige points strongly to vesicular mole. 
If small cysts are found in it, it is pathognomonic of th.at con- 
diiioii. «More „orJe5s_prefii,se_darl{:Coloured discharge shows that 
the ovum is de.ad, and that part or all of it is still retained in the 
uterus. Putrid discharge shows that the ovum is not only dead, 
I'lit that decomposition has occurred. ‘If the discharge quickly 
lessens, and after a few days disappears altogether, it may usually 
I’c taken to show either that the danger of the expulsion of the 
m iim has passed off, or that the uitrus has emptied itself—that is, 
tluit complete abortion has occurred. 

The Nature of any Solid Matter which may have been expelled 
from the Uterus. —It cannot be too strongly insisted upon that, 
ni ihe case of a patient who is bleeding, all matter which is ex¬ 
pelled from the uterus must be most carefully examined. It is 
by so doing that, in the majority of cases, we obtain the necessary 
information to enable a lUagnosis to be made. The expelled 
matter, if we can obtain it all, gives absolute inforrnation as to 
)i''hat has happened in the uterus, while the information obtained 
m other ways is generally more or less problematical. / If an 
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entire ovum is expelled, it is self-evident that complete abortion 
has taken place, or^Jf only .ajtortion, that the abortion is incom¬ 
plete. In order to be absolutely certain that the.case is one of 
abortion, either chorionic villi or some fragment of a foetus must 
be found. A mere mass of decidua does not enable us at first 
sight to say whether the case is one of intra- or extra-uterine 
pregnancy; a microscopical examination of it will be necessary. 
Dakin states that the true decidua of an intra-uterine pregnancy 
is indistinguishable from the false decidua of extra-uterine pre^'- 
nancy. However, in the former case, some fragment of chorion 
or amnion will be found by the aid of the microscope, and tliis, 
of course, is pathognomonic. i».If intra-uterine pregnancy is ex¬ 
cluded, the expulsion of a decidual cast of the uterus, in associa¬ 
tion with a growing pelvic tumour, is diagnostic of an e.xtra- 
uterine pregnancy (Routh). a As has been mentioned above, 
the presence of cysts in the discharge is pathognomonic of 
vesicular mole. 

/The Oondltion of the Cervix.—The condition of the cervix is of 
assistance, not only in determining whether the patient is pregnant 
or not, but also in distinguishing between the different forms of 
abortion, ' In a threatened abortion, the cervical canal usually 
becomes slightW patulous. If the ovum has been detached and 
is in process of expulsion, it is forced against the inner os, which 
accordingly dilates, the external os still remaining closed. The 
cervix as a result becomes conical in shape, the base of the cone 
corresponding with the cervico-vaginal junction, the apex with 
the external os (n. Fig. 295 a) ; in other words, the circumference 
of the cervix at the cervico-vaginal junction is increased. 1 If the 
external os will not dilate to allow the ovum to pass through, the 
latter is gradually expelled into the cervical canal, which dilates 
to a sufficiently large size to receive it. The inner os may then 
partially contract again, and the ovum become incarcerated in 
the ballooned-out cervical canal. Thus, the condition known as 
cervical abortion arises. J If, however, the external os dilates in 
the usual manner and the ovum is expelled, the inner os closes 
again completely, while the external os remains dilated for some 
days. ■ The cervix thus acquires a trumpet-shape, the mouth of 
the trumpet corresponding to the external os (Fig. 295 u). > If 
the ovum has been completely expelled, the cervix gradually 
regains its normal shape ;'Cif, on the contrary, a part of> the ovum 
is retained, complete closure of the canal rarely occurs. 

8 The Bymptoiu of the Patient. —The three chief symptoms of 
the patient in either abortion or e.xtra-uterine pregnancy are 
haemorrhage, pain, and collapse. ' In abortion, the three have 
usually a due relationship to one another, and the degree of 
collapse is in proportion to the amount of haemorrhage and paun 
which is occurring. The amount of paun is, however, by no 
me|ins constsmt. < In the case of a ruptured extra-uterine preg- 
namey, on the other hamd, the fust point which may strike us 
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■;ri, rpirard to the casc is that the collapse is altogether out of 
propor^on to the amount of hamorrh^e which is apparent y 
oLurring. The accompanying Min is also greater than m 
Such a condition shoulf always veiy forcibly suggest 
‘tlie possibility of internal hemorrhage.' In missed alw^^he 
previously existing subjective symptoms of pregnancy disapjear, 
and are replaced by vanous ill-defined phenomena, the result of 
the absorption of ptomaines from the dead ovum. 

The foregoing are the principal diagnostic phenomena to \x 
looked'for in any case of haemorrhage during the first three 
of pregnancy, and it may be of use to sum them up in their 
relationship to the various cauMS of hamorrhage. . 

A uterus corresponding in size to the period of pregnancy, a 
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Fm. 295.—Diagram showing the Shape of the 

SUBSEQUENT TO THE EXPULSION OF THE OvUM. 

UC, Uterine cavity ; OI, os internum : OE, os externum : V, vagina 

varying amount of haemorrhage and pain, with a 

degree of collapse; widening 01 the cervix at the cervico-v g 

junction; «nd a slightly patulous condition of the external os, are, 

suggestive of threaten^ abortion. t »i,„ 

Marked ballooning of the cervical canal; closure of the os 
externum, which has a thin parchment-like edge; and a varying, 
amount of dark, perhaps putrid, discharge, are indicative ot 


’ t he expulsion ot a portion or me ovum . —"- r-"-. . 

size of the uterus; a patulous cervical canal; ^d a I 

discharge, or even a sharp haemorrhage, are indicative j 

plete abortion. • 
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The expulsion of the entire ovum ; a trumpet-shaped condition 
of the cervix ; a marked diminution in the size of the uterus; and 
the p[radual diminution and final disappearance of all dischar)'e, 
are indicative of complete abortion. ’ 

i A cessation of development, or a gradual diminution in size of 
the uterus; a dark haemorrhagic discharge, which may be footid : 
disappearance of the subjective and objective symptoms of 
pregnancy, and general ill-health on the part of the patient, are 
sugg;estive of missed abortion. 

h 1 he existence of an ovoid and pulsating tumour at one side of the 
uterus; a history of pregnancy ; an enlarged uterus, correspond¬ 
ing in size to, or slightly smaller than, the date of pregnancy 
accounts for; slight irregular hemorrhages; and perhaps the 
expulsion of a decidua in which no trace of chorionic villi or 
amnion can be found, are suggestive of an unruptured extra,, 
uterine pregnancy. 

A varying degree of hemorrhage; the expulsion of a decidua 
in which no trtice of chorion or amnion can be found; con¬ 
siderable pain; collapse out of proportion to the amount of 
external hemorrhage; and perhaps the disappearance of a 
previously-discovered pelvic tumour, with the'formation of a new 
tumour in Douglas’s pouch, are suggestive of a ruptured extra- 
uterine prepancy. 

s Marked increase in size of the uterus, out of proportion to tlic 
period of pregnancy; a profuse watery blood-stained discharge, 
perhaps containing cysts; and crampy pains, are indicative of 
vesicular mole. 


H/liMOKRUAGES OCCURRING DURING THE 
SECOND THREE MONTHS 

Three varieties of haemorrhage are met with during the second 
three months of pregnancy:— 

I. Hiemorrhage due to detachment of the plaicenta. 

H. Hemorrhage due to extra-uterine pregnancy. ^ ' 

HI. Hemorrhage due to degeneration of the ovum. 2 

Hemorrhage due to the last two causes hais been already dis¬ 
cussed, and consecjuently we are ailone concerned with hemor- 
rhage due to the detachment of the placenta. ' 

.t HjGMorrhaue due to Detachment of the Placenta. 

Hemorrhages occurring during the second three months of 
pregnancy due to detachment of the placenta, occupy an inter¬ 
mediate position between abortion and accidental or unavoidable 
hemorrhages. 

With the exception of a small proportion of cases which are 
due to degeneration of the ovum, we find that, while etiologically 
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tliese hemorrhages can be classified in the same manner as cun 
the hemorrhages of the last four months, clinically tliey must 
be treated as are those of the first three." The reason of this is 
obvious. In the four last months of pregnancy, it is always 
possible to distinguish clinically between the two great classes of 
hemorrhage—hemorrhage coming from a normally situated 
placenta, and hemorrhage coming from a placenta previa; in 
the second three months of pregnancy, it is not possible to do so, 
although the two classes occur. Consequently, while in the four 
last months, we can diagnose e.xactly the nature of the case, and 
treat it accordingly in the most suitable manner, in the second 
three months all we can do is to recognise that the patient is 
bleeding, and that the hemorrhage is either so trifling as only to 
re(]uire palliative treatment, or so serious as to demand mure 
radical measures. 

.litiology .—As has been pointed out above, the ha'inorrhage 
may come from a placenta which is normal in position, or from 
one which is previa. The distinction between the two, which 
cannot be made prior to the expulsion of the ovum, can in most 
cjises be made subsequent to that event. This is done by noting 
the relationship of* the opening in the membranes, through which 
the fretus was expelled, to the placenta, if there is such an opening. 
If the opening is quite close to the placenta, or even through the 
latter, it shows that the placenta must have been implanted quite 
close to, or right over, the os. In some of these cases, however, 
the ovum when expelled spontaneously is unruptured; while, in 
those cases in which it has to be removed, the membranes become 
so torn that it is impossible to determine the above relationship, 
liven in the cases in which the placenta is certainly pra-via, it is 
doubtful whether its situation is the cause of its detachment, or 
whether, rather, the latter is not re.ally due to such similar causes 
as act in the case of a normally seated placenta, the fact that 
the placenta is pra:via being a chance accompaniment. The 
causes of the detachment of a normally situated placenta arc to 
be found in some diseased condition of itself Or of the decidua 
serotina, and are as followsDecidual endometritis; marked 
infarction of the placenta; syphilis, affecting either the placenta 
or decidua; and, perhaps, the situation of the whole or part of the 
placenta in the lower uterine segment. 

“ Symptdttts .—The essential symptom of these cases is the occur¬ 
rence of hxmorrh^e, perhaps accompanied by the death of the 
fpctu& pin the large majority of cases, the haimorrhage is 
extern^—it escapes from the uterine cavity as rapidly as it 
finds its way into the latter from the bloodvessels ..9 In a smaller 
proportion of ^ases, on the other hand, it may remain storgd in 
the uterus, which gradually increases in size to suit the demands 
of the accumulating blood. / If the area of placental detachment 
is so great as to leave an insufficient area of attachment to 
provide the necessary nutrition and oxygen for the foetus, the 
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latter dies. In most cases, this event will determine the onset 
of labour,^ but in some cases a condition analogous to missed 
abortion results, and the ovum is retained in utero. • In the latter 
case, decomposition may result, if the membranes are ruptured; 
or, on the other hand, if they remain intact, the foetus may 
merely macerate or mummify aseptically. i On the other hand, 
if there is still a sufficient area of placenta intact to keep the 
Foetus alive, the latter continues to grow.^ .If.the .fcetus. liyes and 
the hxmorrhage is external, the uterus increases in size in pro¬ 
portion to the advance of pregnancy. If the foetus _dies, the 
hmmorrhage being still external, the uterus diminishes in size as 
the liquor amnii is ab-sorbed, and the symptoms due to tlic 
retention of a dead fictus appear; the breasts become flaccid, 
any secretion which may have appeared in them disappears, 
and the subjective symptoms of pregnancy lessen.^If the hainior- 
rhage is internal and the fmtus dead, the patient suffers in tin;' 
same manner from the retention of the foetus, but the uterus 
increases in size. In such cases, there is great difficulty in 
feeling the foetal parts ; and the uterus, which ordinarily in 
haemorrhage is softer than usual, will, if the bleeding is excessive, 
become tense and hard, h'inally, if the membrrmes have ruptureil 
and saprophytic germs have found their way into the cavity, the 
fintus decomposes and a fadid discharge results. 

Accordingly, we may sum up the symptoms as follows:—.\ 
varying amount of hminorrhage, either external or internal; a 
gradual increase in the size of the uterus, if the fmtus lives and 
the haemorrhage is external; a diminution in size, if the fmtus 
dies and the hicmorrhage is external; a more or less marked 
and sudden increase, if the hieinorrhage is internal; and a putrid 
discharge, if the foetus decompo.ses. 

Diagnosis.—'The diagnosis of e.xternal haemorrhage is obvious. 
The diagnosis of internal haemorrhage is made by noting the 
increase in size of the uterus—an increase which enlarges the 
uterus out of proportion to the period of pregnancy, by the 
difficulty in feeling the fuetal parts, and by the general condition 
of the patient. Internal haimorrhage at this stage of pregnancy 
is most likely to be confused with vesicular moUi but here a 
mistake in diagnosis is not of any great importance, as, in either 
case, the uterus must be emptied. The nature of the discharge 
will in most cases enable a distinction to be made, as, iu haimor- 
rhage from placental detachment, the discharge is grumous and 
contains clots; while, in vesicular mole, it is thin and watery and 
may contain small grape-like cysts. < ^ 

Treatment .—^The treatment of these cases is^palliatiye or active, 
accordin g to their nature. If the haemorrhage is ^ight, and there 
is no evidence that the foetus is dead, every effort must be made 
to check the bleeding by any means short of emptying the uterus. 

'■ The main factor in attaining this end is absolute rest in bed for 
at least ten days or a fortnight after the haemorrhage has ceased. 
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A mixture containing fifteen minims of Ext. Ergotse Liq. and 
live minims of Liq. Strychninse may be given, as has l>een recom¬ 
mended in certain cases of threatened atmrtion, 

.\ctive treatment, consisting in the emptying of the uterus, is 
indicated under the.following conditionsIf it is obvious that 
the patient has lost as much blood as is safe;'if the discharge 
is fiiAid ; or5 if the foetus is dead. 

If the indication for delivery is luynorrhagc alone, and there 
is no sign of intra-uterine decomposition,'the easiest method of 
emptying the uterus consists in first passing as many sea-tangle 
tents into the cervix as the latter will hold, after c.arefiilly dis¬ 
infecting the external genitals and vagina, and then in plugging 
the vagina tightly with iodoform gau/e. It is licttcr to use a 
number of small tents in preference to a couple of large ones, as 
tlie dilating effect of the former is superior, o The plug and tents 
* are to be removed in twenty-four hours, or sooner if uterine con¬ 
tractions ensue.'' If there is no appearance of the latter when the 
tents are removed, it will be well to rupture the membranes, to 
draw down a foot into the vagina, and either to leave the further 
expulsion to the uterine contractions, or to complete the delivery 
of the fetus. In all cases, if contractions do not follow the 
rupture of the membranes within four to six hours, it is best to 
empty the uterus, as there is always a danger of decomposition 
occurring if we wait too long. '■ An alternative treatment to the 
use of sea-tangle tents is the plugging of the utero-vaginal canal 
with iodoform gauze after the method of Diihrssen. To do this, 
ilie cervix is drawn down by moans of an American forceps on 
lioth lips, and is dilated with Hegar’s dilators as far as possible 
without laceration. The end of a long strip of iodoform gauze, 
two inches wide, and either single or double, .according to the 
size of the cervical canal, is passed by means of a sound as far 
into the uterus as possible. This is followed by the remainder 
of the strip, and when it is finished, by another similar strip, 
which is knotted on to the first. Each bit of gauze is passed 
as high into the uterus as possible, and the maximum amount is 
introduced. As soon as the cavity is filled, the vagina is plugged 
tightly. This plug is left »h situ for twenty-four hours, or until 
strong labour pains ensue, and is then removed. The advantage 
of this method is that all haemorrhage is checked, that intra¬ 
uterine decomposition is prevented, and that, even if labour does 
not follow its removal, it causes sufficient dilatation of the cervix 
to permit of the easy extraction of the fe-tus. 

In those cases in which haemorrhage is complicated by tjie 
occurrenc e of decom position , the emptying of the uterus must 
be carried out, at one sitting. This is always a more or less 
troublesome operation, owing to the small size of the cervix, and 
frequently it will only be possible to extract the child after some 
proceeding akin to embryotomy. The author has found the 
following plan to be rapid and comparatively easy, provided that 
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pregnancy has not advanced beyond the early part of the fiftli 
month;—Disinfect the vagina thoroughly, and dilate the cervix 
as far as possible with Hegar’s dilators. Pass one finger into 
the uterus, seize one, or if possible both feet, and draw them 
down as far as possible, which will usually be until the breech 
comes into the cervical canal. As soon as they cannot be drawn 
down any further, introduce a Schultze’s spoon-forceps, or other 
forceps of a similar shape, into the uterus alongside the breecli, 
and catch the latter and pull it down. This will result in the 
tearing off of part of it, and then a fresh hold is taken, and 
so on until the body of the child is extracted piecemeal. The 
head will lie found the most difficult to remove, as it has the 
largest diameter, but by means of the forceps it can be crushed 
and so extracted. A Schultze's spoon-forceps is a very safe 
instrument for this procedure, as, owing to its shape, it has no 
tendency to catch the uterine walls, while it easily seizes any¬ 
thing which is lying in the cavity. As soon as the foetus has 
been entirely removed, the finger is again passed into the uterus 
and the placenta detached, while counter-pressure is made upon 
the fundus by the hand placed on the abdominal wall. The 
uterus is then well douched with creolin lotion (i in 320), or 
other antiseptic, and the cavity plugged with iodoform gauze. 
The latter must be removed in from twelve to twenty-four hours, 
and the uterus again douched if there is any rise of temperature. 

Prognosis .—The prognosis in these cases is good unless the 
patient has been already much weakened by constant hiemor- 
rhage, or unless she has absorbed an excessive dose of toxins 
from the decomposed fiidus. To avoid the danger of such an 
occurrence, tlie uterus must always be emptied as soon as any 
of the indications for active treatment, as given above, show 
themselves. 


f HAEMORRHAGES OCCURRING DURING THE LAST 
EOUR MONTHS 

H. cCmgrrhages occurring during the last four months are 
divided into two great classes:— 

I. Accidental haemorrhage, due to the detachment of a 
normally situated placenta. 

II. Unavoidable ha-morrhage, due to the detachment of a 
placenta praevia. 

S- Accidental HiEMORRHACE. 

AfiS-deotel. hsmorrhage i%. the'term applied to haemorrhage 
due, to the detachment of a. normally seated placenta—a 
placenta no part of which comes into the lower uterine segment. 

'Frequoncy .—The frequency , of accidental hsmorrhage is very 
difficult to ascertain, on account of the cursory manner in which 
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ilie subject is treated in the majority of text-books. At the Rotunda 
Hospital, amongst 15,109 cases of labour there were 113 cases 
of accidental haemorrhage—one in every 133-7 cases. Almost 
all these were cases of external accidental luemurrhage. 

.Utiology. — The cau ses oTaccidental haemorrhage arc akin to 
the causes of alx>rtion. In former days, they were divided into 
predisposing and exciting causes, and as the exciting causes were 
the more obvious, the greater importance was attributed to them, 
(liven the necessary predisposing cau-ses, anything may be an 
exciting cause which tends to cause a sudden rise in blood- 
pressure, and so may determine the onset of the lia'inorrhage. 
In the number of such causes may be included 'a fall,^sudden 
mental emotion,' coughing, or any form of abdominal straining, 
etc. The foregoing are, however, incapable of causing detach- 
, ment of the placenta when the attachment of the latter to 
the uterus is normal, and, moreover, cannot be avoided even 
if the attachment is abnormal. They therefore are of (]uile 
secondary importance to the causes which permit such slight 
incidents to break down the attachment between the placenta 
and the uterus. 

’ The most freqifBnt cause of detachment of the placenta is to 
be found in any factor which weakens or breaks down the ad¬ 
hesions between the placenta and the uterine wall, o Decidual 
endometritis is probably the most common of such factors, and, 
indeed, some authorities—notably Kaltenbach and \'eit*—main¬ 
tain that in all placenta: which separate prematurely there must 
be serotinal inflammation or degeneration. ^ Renal disease js 
another common cause, though whether it brings about its effect 
by giving rise to a decidual endometritis, or whether it causes 
infarction of the placenta, which infarctions cause detachment 
and ha:morihage, is not certain. 'Winter,! who first drew atten¬ 
tion to the association of accidental lixmorrhage and nephritis, 
found the latter condition and endometritis concomitant, b'rench 
writers have also been able to trace a very close connection 
between the two conditions, as in the Clinique Daudelocque albu¬ 
minuria was present in twenty-four out of thirty-one cases of 
placental detachment. <^lt is probable that red infarction of the 
placenta has a close association with nephritis, and that, if ex¬ 
tensive, it may be responsible for causing the detachment of the 
placenta? 

S yphilis nf thp plac enta may also give rise to detachment, but 
it is probably not so common a cause as has been suggested. 

Holmes,! ^ interesting article on accidental hxmorrhage, 
summarises the causes that he found assigned to the detachment 
in a hundred ajnd fifty-six collected cases. Of his cases, 8o'8 per 
cent, occurred in multiparx, 19-2 in primiparx. Kidney changes 

* Muller's 'Handbucb fur Geburt.,' vol. ii, p. S6. 
t Ztitsekrift firGAmrt. a. GynOk., 1884, vol. xi.. p. 356 
; AmtritM joum. ofObsUt., December, 1901, p. 733. 
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were noted in twenty cases, and placental changes in connection 
with kidney lesions in nine cases. Other placental changes were 
noted in nineteen cases, of which six were ‘ apoplexies,' five fatty 
degeneration, four syphilis and infarcts, two decidual endometritis, 
one diffuse arteritis, and one chorionic degeneration. 

? Traumata of sufficient viol ence t o produce the detachme nt of 
the ^ placenta must also be included as causes of accidental 
haemorrhage. * They may occur as a violent blow, or fall, on tlie 
abdomen, oirin consequence of forcible traction on the placenta 
during the expulsion of a fcetus whose cord is too short. • Acci 
dental hjemorrhage may also occur in hydramnios, owing to the 
detachment of the placenta, in consequence of the rapid diminu¬ 
tion that occurs in the size of the uterus when the liquor amnii 
suddenly escapes. 

Varieties ,—Two chief forms of accidental haemorrhage are met 
with, according as the blood escapes externally, or is stored up in 
the uterus. These are : — 

(A) Concealed accidental haemorrhage. 

(B) External accidental haemorrhage. 

These two varieties differ so markedly from one another, as far 
as the conditions present and the appropriate treatment aire con 
cemed, that they must be described sepairately. 

Concealed Accidental Hasmorrhage —Concealed accidental 
hamqrrha^e is the term applied to accidental haemorrhage when 
tTie Blood is stored up in the uterus instead of escaping into the 
vagina. In such a condition, the blood may be found in one of 
four situations;— 

(1) Behind the placenta, the whole of which is separated 

except its edges. 

(2) Behind the membraines, which are detached except round 

the internal os. 

(3) In the amniotic cavity. 

(4) Behind the presenting part, if the latter fills the lower 

uterine segment completely. 

Concealed auicidental haemorrhage is, with the exception of 
acute sepsis, the most serious accident which can happen to a 
pregnant woman. This is due not only to the difficulty of 
diagnosing its occurrence at an eauly staige, but adso to the fact 
that we have an entirely different condition of the uterus from 
that which we find in external haemorrhage. In concealed 
haemorrhage, the blood collects in the uterus, because the latter 
dilates so easily that the intra-uterine pressure is never sufficiently 
great to overcome the slight resistance offered to the outflow 
of blood through the cervix. In e,xtemal haemorr()age, quite the 
opposite is the case. Here, the intra-uterine pressure is so 
rapidly raised, by the escape of blood from behind the placen^ 
tha^such blood is almost immediately forced through the cervix. 
The cause of the difference in the two cases is, that, in internal 
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hamorrhage, we have to deal with a uterus the muscle fibre of 
which has for some reason lost its normal contractile tone, and 
whose elasticity is, as a result, impaired; while, in external 
hxmorrhage, the uterine fibre possesses that normal tone, and 
hence may be described as ‘healthy.’ It is quite obvious that 
.I ruptured vessel can only bleed into a closed cavity as long as 
the pressure inside that cavity is less than the blood-pressure. 
Oiiqe the intra-uterine pressure equalises the blood-pressure, the 
bleeding ceases. If the blood can escape from the cervix as 
c|uickly as it flows from behind the placenta, then such eijualis.v 
tion never takes place. If the uterus is healthy in tone, and 
the outflow of blood from the cervix is prevented, the two 
pressures rapidly equalise one another, and the bleeding ceases. 
If, however, the uterine fibre has lost its tone to sucli an extent 
,that it permits the uterus to dilate before the blood-pressure, 
then not only does the intra-uterine pressure never rise sufficiently 
to check the hxmorrhage, but it is not even sufficient to force 
the blood which has escaped through the cervix. In this manner, 
concealed haunorrhage commences. The amount of lunnorrhiige 
which the uterus will permit to accumulate in its cavity depemls 
upon the extent tts which the muscle fibre is affected. The 
first sign that the latter is commencing to react against the 
distension it is undergoing, is the escape of blood externally, 
and accordingly the earlier in the haimorrhage that escape occurs, 
the healthier may the condition of the uterus be Judged to he. 
These are all important facts to grasp, as they explain the 
essential differences between external and internal hxmorrhages 
so far as accompanying conditions go. They also indicate a line 
of treatment by which external ha'morrhage may lie checked, 
and the necessity for uterine co-operation in carrying out such a 
treatment. 

Symptoms .—The symptoms of concealed hxmorrhage fall under 
two heads;— 

(1) Those due to the loss of blood, and common to all forms 

of hxmorrhage. 

(2) Those due to the accumulation of blood in the uterus. 

(1) The symptoms included in the first group do not require 
any special description here. They will lx referred to in full 
when dealing with post-hxmorrhagic collapse.’’’ 

(2) The most prominent symptom in the second group consists 
*in the gradual enlargement of the uterus, which may dilate to 

such an extent as to fill the entire abdomen and cause pressure 
on the diaphragm. ^ The uterus at first becomes tense, and then 
of an almost woody hardness, and is markedly tender to the 
touch, c It is difficult or impossible to palpate the fcctus. < At the 
same time, there is severe abdominal pain, akin to the pain caused 
by the tonic contraction of the uterus in cases of threatened 
rupture 

* VUk Part VII., chap vii., Post-partnm Haemorrhage. 
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Diagnosis .—The diagnosis of concealed haemorrhage due to 
detachment of the placenta can be made by means of the symp. 
toms given above. Tenderness of, and increase o f size in, the 
uterus, with ever-increasing pain, are almost pathognomonic of 
.coacealed haemorrhage—an important fact to bear in mind even 
when there is a sufficient amount of external haemorrhage to 
account for any other symptoms. 

Treatment .—The treatment of concealed haemorrhage is so far 
'by no means satisfactory. Mild cases which occur durintf labour 
are not very difficult to treat, but severe cases starting prior t(j 
the onset of labour are most serious. From what we know 
of the aetiology of the condition, it is obvious that plugging of the 
vagina—a line of treatment which is so satisfactory in e.\ternal 
haemorrhage—is here of little avail. i In those cases in which 
we are able to recognise the very commencement of the haemor¬ 
rhage, some good may be gained by the application of a tiglit * 
abdominal binder and possibly by the administration of ergot, 
while the application of a firm vaginal compress — as will lie 
presently described—may bring on labour before the ha:morrhage 
has reached a formidable amount. Once the patient begins to 
have strong uterine contractions, a great deai of the risk of the 
case disappears. Rupture of the membranes is then indicated, 
with the object of permitting the blood to escape and the uterus 
to contract down upon the fmtus. The remaining treatment 
of the case is ihe same as that of external accidental hemor¬ 
rhage occurring when the patient is in labour. » Unfortunately, 
'many cases of concealed hemorrhage occur before the patient 
i&in. labour, and do not admit of any temporising measures. In 
such cases, the bleeding must be immediately checked, and, in 
order to do this, the seat of the haemorrhage must be directly 
reached. Two lines of treatment present themselves— 
jorci, and supra-vaginal amputation of the uterus either by Porro’s 
method or not, as may be preferred. These are both most 
serious measures, and. convey per se a great element of danger 
into the case. The only excuse for their adoption is that the 
danger which they are directed against is so urgent that even 
the risk of Porro’s operation, or accouchement force, is to be 
preferred. 

a By accouc hement force is meant the dilatation of the cervix, 
followed by version and the extraction of the feetus. Dilatation 
was formerly usually effected by means of radiating incisions 
through the walls of the cervical canal, or with the fingers. 
Bossi’s dilator, or one of its modifications, now, however, offers a 
better means of effecting dilatation, and, it may be, will cause a 
considerable improvement in the r/ite of mortality^ in these cases. 
As soon as the whole hand can be passed into the uterus, the 
foot_ of the foetus is seized and drawn down. By gradually 
pulling upon the latter, the size of the cervical canal is still 
^^her increased, and finally the breech can be brought through. 
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Tlic remainder of the foetus is then extracted in the usual manner. 
If the placenta is not immediately expelled by the uterine con¬ 
tractions, it should be removed by the hand, and in all cases the 
iitero vaginal canal must be plugged firmly with iodoform gauze. 

Supra-vaginal amputation of the uterus, if there is sufricient 
assistance, is quicker than the foregoing, if Porro’s operation is 
performed. There is less blood lost during its performance, 
and there is but little more shock. Tlie objection to it is the 
greater number of assistants and the extent of the preparations 
which it requires. Porro’s operation is the most rapid method, 
but convalescence is slower than if retro-peritoneal treatment of 
the stump is adopted. In the past, supra-vaginal hysterectomy 
has perhaps offered the better prospect of saving the life of the 
patient in serious cases, but we are inclined to think that, in 
future, dilatation by Bossi's or I'rommer's dilator, followed by 
* extraction, will yield better results, cjt may also be that partial 
dilatation of the cervical canal in order to give the necessary 
space, followed by the packing of the uterus tightly with iodoforin 
gauze, may prove successful in checking the ha.morrhage. If 
it did so, it would materially improve the prognosis, as it would 
afford the patient time to rally from her state of collapse before 
expulsion of the feetus occurred. 

— The prognos is for t_he_ mother is very serious, 
especially in those cases which come on before labour starts; 
for the child it is almost absolutely bad. 

f l£.XTiiRNAi, .\ccioiiNTAi. HatMORKHAGi!.—Kxteriial accidental 
l)ienio,rrhage.is_the term applied to accidental hamiorrhage when 
the blood escapes from, the uterus according as it is poured out 
from behind the detached placenta. It is a serious accident, but 
by no means as serious as is concealed hamiorrhage. In the 
majority of cases the blood pours into the vagina as rapidly as 
it escapes from the ruptured vessels. Sometimes, however, a 
certain amount of blood may first accumulate in the uterus, and 
then commence to escape externally as soon as the latter reacts 
against the blood-pressure— i.e., as soon as the intra-uterine 
pressure becomes sufRciently great to overcome the resistance 
to the escape of blood. 

Symptoms.-^The escape of ulood from the vagina is the most 
marked symptom,' accompanied by the usual symptoms of 
collapse if the bleeding continues long enough. jIn those cases 
in which there is concealed haemorrhage as well, the symptoms 
which have been given under the head of concealed hxmorrhage 
are also present, though usually to a less degree. 

DiagHosts .—The diagnosis of the case has to be made (jrom 
haemorrhage dtie to placenta’praevia— t.e., unavoidable haemor- 
rh^e. / To do this, examine the patient vaginally, with the 
object of determining whether the placenta can be felt in the 
lower uterine segment or not. If it can be felt, it is a case of 
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(placenta prxvia, if it cannot, of accidental haemorrhage. In 
some cases in which the placenta cannot be felt, it may possibly 
be a case of lateral placenta praevia, but still it is to be treated as 
Sf it was one of accidental haemorrhage. The reason for this is 
that, if the placenta lies so far from the cervix that it cannot lie 
felt from the vagina, though actually the case may be one oF 
placenta praevia, still the treatment suitable for accidental 
haemorrhage will be found to be the more efficacious. 
f Accidental haemorrhage may be diagnosed by abdom inal pal¬ 
pation by excluding the possibility of placenta praevia. If the 
head is found to be fixed in the pelvis, the case is certainly 
not one of placenta praevia. 

Treatment .—The treatment of the case, as well as the prognosis, 
depend to a very great extent upon -the time at which the 
haemorrhage starts, i.e., whether during pregnancy or labour , 
when there are no uterine contractions, or when there are. If 
the patient is in labour, the danger of the caise is greatly 
diminished, and the treatment is comparatively simple. If sho 
is not in labour, the reverse is the case. 

iS-POt in labour when the haemorrhage starts, 
there are two points towards which our treatment must be 
directed. The first is the immediate checking of the haemor¬ 
rhage the second is the induction of labour. If the haemorrhage 
can be satisfactorily stopped for the time necessary to bring on 
uterine contractions, the case is practically reduced to one ot 
haemorrhaige during labour, and the prognosis consequently im¬ 
proved. As has been shown above, there is very little room for 
blood to accumulate in a ‘ healthy ' uterus filled by an unruptured 
ovum, and the blood either escapes from the cavity as rapidly as it 
pours out from behind the placenta, or the intra-uterine pressure 
becomes equal to the blood-pressure, and the bleeding ceases. 
Therefore, if the uterus is ' healthy,’ and if we prevent the blood 
which is being poured out from behind the placenta from 
leaving the uterus, the pressure inside the latter will rapidly 
become equal to the blood-pressure, and the haemorrhage will 
. cease. The question then arises. How can we tell whether the 
uterus is or is not headthy ? Clinically, we think, this is answered 
by the variety of haemorrhage that has occurred, and that the 
fact that the haemorrhage is external shows that the uterus is 
' healthy.' The results of cases treated by the vaginal tampons at 
the Rotunda Hospital supports this belief, as in no case has 
plugnng converted an external into am internal haemorrh^e,—an 
auxident which would surely have occurred if the uterine fibre had 
lost its tone. The easiest and most effectual method of pre- 
yent.ing.fbjt.esc8pe.pf blood is b y plugyng th e vaeipa tightly, and 
so compressing the cervix. This will check the hamorrhage . 
rad at the saune time it will cairry out our other object, which 
is % necessary part of any successful treatment—namely, iLsiU 
induce labour . Furthermore, labour thus brought on comes on 
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•gradually, and does not cause any aggravation of the shock 
Irom which the patient is already suffering, as do the more rapid 
methods of emptying the uterus. On the contrary, ample time 
IS allowed for the patient to rally from the collapse, which the 
hamiorrha^e has caused, before the uterus empties itself. The 
plugging IS continued until no more can be pressed into the 
vagina. The patient is then put back to bed, and an abdominal 
hinder pinned as tightly as possible round the uterus, while a 
T-hinder is brought down between the thighs, and also fixed 
(irmly. By this means, the uterus is compressed between the 
plug in the vagina and the abdominal binder, and the intra¬ 
uterine pressure is raised. The plug is left in until strong laliour 
pains ensue, and this usually occurs in from two to four hours, 
in some cases, the onset of labour is slower than this, and in 
%uch the plug must be removed in twenty-four hours for fear of 



Fig. 296.—Diagram showing Vaginal Tami-on ih sUu. 

decomposition taking place. If hemorrhage comes on again it 
c.^n be replaced, but this is rarely necessary. While the plug is 
in sitif the patient must be carefully watched, to see that con¬ 
cealed hemorrhage is not occurring. The first sign of such a 
condition is afforded by the p'^tient complaining that the ab¬ 
dominal binder is becoming tighter than she can bear—a con¬ 
dition whicfi is caused by the increase in size of the uterus. 

The success of this treatment depends upon three points:—the! 
uterus must be ‘healthy,’ the ovum must be intact, and the plugj 
must be tightly applied. a 

'' If the patient is in labour when the hxmorrhage starts, the 
first thin^ to be done is to rupture the membranes. . This treat¬ 
ment, which was formerly recommended as the treatment in all ‘ 
cases, now becomes permissible, as, in consequence of the 
presence of uterine contraction, it does not tend to lower the 
intra-uterine pressure. The object of thi s procedure is to stimu- 
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late uter ine action and to prevent the detachment of additional 
portions of the placenta. Every time the uterus contracts, it 
drives the presenting part or the liquor amnii against the mem 
branes l^ing over the os internum, and these latter in turn 
communicate this downward impulse to the placenta. In this 
manner, with each contraction, while the membranes are un¬ 
ruptured, a fresh piece of placenta is detached. When tlie 
membranes are ruptured, the presenting part can advance 
without causing any such drag upon the placenta. Rupture 

of the membranes can be accomplished by means of a stilette or 
the finger-nail, and care must be taken to ensure the gradual 
escape of the liquor amnii, especially in those cases in which 
the presenting part is not Axed, lest the cord should be carried 
down at the same time.^ In addition to rupturing the membranes, 
g.hot vaginal douche may be given to stimulate uterine contrac^ 
tions, and massage of the fundus, with the same object, may also 
be tried. 

If such treatment fails to check the bleeding, our further plan 
of action depends upon the size of the os. - If the latter is still 
(]uite smaU, the vagina must be plugged as before. This treat¬ 
ment, which would be most unsafe after "the membranes arc 
ruptured if there were no labour pains, becomes again safe if 
there are strong contractions, as the latter ensure the obliteration 
of any space around the fictus, left by the escape of the liquor 
amnii. The plug is left in siiii until pains of an expulsive 
character set in, when it may be remo\'ed. The use of the 
plug in cases such as this is, however, very seldom required, as 
in the large majority of cases h.xmorrhage ceases when the mem¬ 
branes are ruptured in the presence of uterine contractions, or 
else it is possible to empty the uterus. " If the os is bslLorJiiore 
dilated, and the presenting part is not fixed, podalic version, 
followed by extraction, is the line of treatment indicated. If, 
however, the patient is very much collapsed, and all haemorrhage 
ceases as soon as a foot has been brought down into the cervical 
canal, it may lie advisable to leave the expulsion of the child to 
the natural efforts. Version in these cases can usually be carried 
out by the internal method, but in some cases it may ^ necessary 
to adopt the bi-polar method, owing to the small size of the 
cervical canal.< If, on the other hand, the os is fully or almost 
fully dilated and the head is fixed, immediate extraction by the 
forceps is indicated. 

3 Oiher Modes of Treatment .—The foregoing is the treatment which 
we recommend, and our reason for so doing will be found below. 
But, in addition, there are other methods which are recommended 
by various authorities. Of thesfi the following ^re the chief:— 

Rup ture of the Membranes in every case.—Rupture of the 
membranes jn every case is the treatment which formerly ha.d 
tbe greatest number of supporters. It is a treatment which is 
easily carried out, and in some cases is sufficient. If we can 
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Ite certain that the uterus will contract down upon the fn'tus, 
immediately after the escape of the liquor amnii, there are no 
\ery great objections to trying such a course of action, as if it 
fails it is still possible to resort to plugging. But, if the uterus 
d(>es not contract down upon the foetus, there is a large sp<ace left 
inside it for blood to collect in, and as plugging is then contra¬ 
indicated, if the ha;morrhage continues, there is nothing left but 
moiiclument ford —the most dangerous of all lines of treatment. 
Accordingly, rupture of the membranes should only be (^rformed 
in those cases in which we can be certain that, after it is done, 
the uterus will contract down upon the hetus; that is, it should 
only be performed when the patient is in labour. 

Accoiichetnent Ford.—Accouchement ford is the most dangerous 
of all lines of treatment, and is unjustifiable in any case of 
^external haemorrhage so long as the membranes are intact. 
The great objection to it lies in the fact that intra uterine 
manipulations, particularly the violent manipulations of accomhe- 
iiKttt ford, tend directly to aggravate the collapse which the 
lui'inorrhage causes.* 

Prof;msis ,—The_prognosis in external accidental haemorrhage 
depends very much* on the form of treatment adopted. In the 
Kotunda Hospital, fifty-six cases of accidental hicmorrhage of all 
degrees of severity were treafed between November, ihSij, and 
November, 1893. Accouchement force was the mode of treatment 
adopted in all the serious cases, and of the patients so treated six 
died. From November, 1893, to November, 1900, fifty-seven 
cases were treated. Accouchement ford was never performed, its 
place being entirely taken by plugging. Out of this number one 
case of external haemorrhage died, and she had been admitted to 
the hospital thirty minutes previously with the membranes 
ruptured. The number of serious cases during the two periods 
w.xs proportionately the same. The treatment by rupture of the 
membranes in all cases is credited by its supporters with a 
mortality of ten to twelve per cent., yet a well-known obstetrician 
used to consider, that the fact of a student recommending 
plugging of the vagina as a treatment for accidental hemorrhage 
was sufficient ground for depriving him of his examination. 
The subject is so important that the writer wishes to again 
state that the advantages of Bie vaginal plug are as follows:— 
It at the came time checks hemorrhage and brings on labour; 
labour so induced comes on gradually, and liefore delivery the 
patient has had an interval of rest, during which she can re¬ 
cover from her collapsed conditionthe vaginal plug applied in 
suitable cases does not tend ‘ to convert an external into an in - 

' * For the most ftcent opinions on the treatment of accidental ha:morrhage, 
see ■ Discussion on the Treatment of Accidental Hxmorrhage,' by Sir 
A. V. Macan, and others [Brii. Mti. Joun., October 22, 1904, p. 1049); also 
Holmes’ puier, Amtr. Jomtm. of Oi%Ut., vol, xliv.; and Colciough,/asrs, of 
ObsM. and Gjm. of the Bril. Empire, August, 1902. 
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ternal haemorrhage’?*and, even if the bleeding continues after 
the plug has been applied, the patient is in no worse position for 
the adoption of any other treatment. 

The furtal mortality is very high—from 40 to 60 per cent. It 
will he discussed subsequently. 

jf' UnaVOIDAULE HiliMORRHAGE. 

Unavoidable haemorrhage, or hastnqrrhage due_ to placenl.i 
praevia, is the term applied to bleeding caused by the detach¬ 
ment of a placenta, any portion of which is implanted so near the 
os internum, that it becomes separated during the formation of 
the lower uterine segment. 

Frequency.—The statistics relating to the frequency of placent.a 
praevia are very conflicting. Kaltenbach gives the proportion , 
of I in 1,500 to 1,600, Winckel i in 1,500, Ribemont-Dessaignes 
I in 1,000, the Boston Lying-in Hospital i in 239. At the 
Rotunda Hospital, among 20,000 cases of labour, there were 
108 cases of placenta prsvia, or i in 185. 

Oology.—The aetiology of placenta prsevia is very obscure. 
It is more frequent amongst multiparae than amongst primipara', 
and is also relatively more frequent in the case of twin preg¬ 
nancies. The many theories which have been brought forward 
may be reduced to tivo 

• (i) That the ovum is implanted in the uterus at a lower level 

'•'■than is normally the case, and that, consequently, when the 
placenta is formed, it lies nearer the os internum than is normally 
t he c ase. Yarious causes have been suggested to account for the 
occurrence of such a condition. / Placenta praevia frequently 
occurs in patients with a history of previous attacks of endome¬ 
tritis, and it has been suggested that the increased size of the 
uterine cavity in the latter condition allows the ovum, when it 
leaves the Fallopian tube, to drop into the lower part of the 
uterus. * Webster* brings forward the very plausible suggestion 
that the low implantation of the ovum may be due to its fertilisa¬ 
tion rather later than is usually the case, i.e., after it has reached 
the lower part of the uterus. When discussing the xtiology of 
extra-uterine pregnancy, we saw that it was, at least, probable 
that fertilisation of the ovum might occur at any spot between the 
ovary and the cervix, but that it usually occurred in'the tube. 
There is, so far as we at present know, no reason that fertilisation 
should not occur as Webster suggests—when the ovum is in the 
neighbourhood of the lower uterine segment, but it seems to us 
that if every such fertilisation resulted in the formation of a 
placenta prxvia, this condition would be much mo(:e common than 
it is. This difficulty can, however, be got over by the equally 
probable assumption that when such late fertilisation of the ovum 
occurs the latter is as a rule carried out of the uterus before it has 
* • A Text-Book of Obstetrics.' 1903, p. 342. 
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fn implanted in the mucous membrane, and that it is 

“T n^heTarrcais in which, for some cause or other, the 
"" fm is not carried out of the uterus that implantation in the 
Ltcmpiit results Webster and others possess specimens 
Jearly pregnancies which clearly show a primary implantation 
of the ovum near the os internum. 



.1. Uterine wall, to which the serotmal /, „pacc 

(Webster.) '* 


(2) That the placenta is develop out 
ue irnTpIant^ in the decidua reflexa as w 
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which are implanted in the normal manner in the decidua seto- 
tina, or that, in other words, there is a reflexal placenta as well 
as a serotinal placenta. This theory was advanced by Hofmeier* 
in 1888, and supported by Kaltenbachf in 1890, and has been 
abundantly verified by specimens showing a reflexal placenta. 
It probably accounts for the occurrence of most cases of placenta 
pracvia. 

The exciting cause of haemorrhage from a placenta praevia was 
for a long time held to be the gradual increase in size of the 
placental site, the result of the formation and'expansion of the 
lower uterine segment. It is, however, now usually agreed that 
the lower uterine segment does not alter until labour sets in, and, 
therefore, this explanation can only be accepted in cases in which 
haemorrhage commences with’ the onset of labour. For those cases 
in which haemoijhage starts earlier in pregnancy, another ex-, 
planation must be found. Webster regards it as probable that 
in every case in which the placenta is partly reflexal in origin, 
there is a tendency all through pregnancy for degeneration of the 
reflexal portion to occur, with consequent rupture from thinning 
of its substance. He thinks that many cases of abortion are clue 
to such a condition, and that the firmer the union between the 
reflexal placenta and the decidua vera, the later in pregnancy 
will separation occur. If, on the other hand, the low situation 
of the placenta is due, not to its reflexal origin, but to a primarily 
low implantation of the ovum, haemorrhage is less likely to occur 
. until the onset of labour, whether this occurs at full term or 

( prematurely. We thus see that haemorrhage in placenta prajvia 
may be started in one of several waysIn the case of a reflexal 
placenta, it is probably due to degenerative changes in, and ex¬ 
cessive thinning of, ttie reflexal portion, due to the increase in 
size of the ovum. .In such cases, the ha;morrhage usually 
commences during, pregnancy, or, if the union between the 
I reflexal placenta and the decidua vera is very dense, it may not 
/ occur until full term, j In the case of a low implantation of the 
^ ovum, the placenta being entirely serotinal, ha;morrhage as a 
rule is started by the commencing dilatation of the cervix and 
' the formation of the lower uterine segment, and so is coinc ident 
witluthe onset of labour, a As a rule, in such cases the haemorrhage 
does not occur until full .term, but sometimes it may occur earlier 
as a result of the onset of prem ature lab our. 3 Lastly,*a placenta 
praevia may be detached in consequencejof the_ action .oLcauses 
aimilar to those which bring about the detachme nt of a normally 
seated-pUsenta, 

^ V In some cases, haemorrhage may be due to the laceration in the 
.so-called circular sinus (Meckel) pf the placent^—that is, in the 
outer ring of intervillous spaces which surround the placenta. 
The ' sinus' may be torn even in case^ in which the placenta is 

- * Vtrh. d. ifutsduu Gtttll. /. Gy«., 1888, 159-163; and 1897, 204. 
t ZtiUthr. fiir Geb, ». Gy*., 1890. xviii., 1-7. 
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normally seated, but it is naturally more exposed to injury during 
labour, when the edge of the placenta passes across the uterine 
orifice. 

Varitties. —A placenta prsevia is termed central, marginal, or 
lateral, according as it completely covers the os, just reaches 
its edge, or merely extends into the lower uterine segment with¬ 
out reaching the inner os. It is obvious that these relationships 
will materially alter according to the size of the os. Thus, 
what may be a central placenta prsevia at the commencement 
of labour, will as the os dilates become marginal, and so it 
is necessary for the sake of clearness to specify the size of the 
os at the time at which the examination is made. It is usual to 



III., zi^.--D iaukam showing Dikskhent SiTi'AlftoNs oE riii; I’iaihnta. 

A, Marginal placenta pr.cvia. H, central placenta praivia , lateral 
placenta prsevia, 1), normal situation of placenta 

use these terms in connection with an undilatcd condition of the 
cervical canal^ 

Symptoms .—The chief symptom is the occurrence of an attack 
of haemorrhage, coming on without any apparent cause, and of 
more or less severity. The first attack of h.Tmorrhage, if not 
treated, may be sufficiently profuse to cause the tleath of the 
patient, but such an occurrence is very rare. More commonly 
s>he recovers from it, only to have a second attack in from eight 
to ten days, and this in turn is followed by others. The ha'mor- 
rhage of placenta praevia is, essentially, a haemorrhage of repe¬ 
titions (Ribetnoat-Dessaignes). ^ As in accidental haemorrhage, 
the bleeding, is most, severe.during a contraction of the uterus. 
This, in placenta praevia, is du£ to the fact that the ves^ls which 
supply the placenta lie below the contraction ring, and conse- 
'luently during a contraction not only are they not compressed, 
but the blood-pressure in them is increased, owing to the obstruc- 
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tion oflered to the flow of blood in branches running above the 
contraction ring.If the bleeding continues, the usual symptoms 
of collapse appear. 

Diagnosis.-L-Th^K is only one reliable method of diagnosin;; a 
placenta prsevia— that is, by feeling it through the cervical canal, 
or, if that is closed, through the lateral fornices. »In almost all 
cases in which the occurrence of haemorrhage calls our attention 
to the condition, the cervix will be found to be sufficiently dilated 
to admit one or two fingers, and so there is rarely any diffii iilty 



Fir.. 299 "■ Central Placenta Pk.evia 
C, Cord ; P, placent.i ; I., line of separation of placenta ; OI. os internum 

U. blood-clot attached to placenta; I’F, posterior vaginal fornix: At. 
anterior vaginal fornix; oit, os externum: V. vagina; BVV, portion of 
wall of bladder. (Bumm.) 

in determining the position of the placenta. The latter is felt as 
a spongy mass, either completely covering over the os internum 
or lying to one or other side of it. A blood-clot, which has 
become adherent to the membranes in either of these situations, 
is most prone to be confounded with it. A distinction can be 
made by.noting the ready manner in which a clot can be broken 
up by the pressure of the fingeVs, while a poAion of placenta 
cannot, If the cervical canal is closed, the placenta can be felt 
as a thick and soft mass lying between the uterine wall and the 
presenting part at one or other side. The cervix and the lower 
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iiierine segment are also softer than normal, and the vessels of the 
l.iteral fornix are enlarged and pulsate more strongly than normal. 
It ilie placenta cannot be felt, the case is to be treated as one of 
.11 cidental haemorrh^e. 

■ A placenta praevia may also be sometimes diagnosed by .ab- 
iloiiiinal palpa^n. This can be done by noticing that there is 
sumething which either displaces the presenting part to one or 
other side of the false pelvis, or prevents it from descending 
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Imo. 300—a Mar<i1NAl I*LAthNTA I'r.ivia. (AhllcUl.) 

through the brim. Then, on very careful palpation, a soft mass 
may felt at the side from which the presenting part has lieen 
displaced. If the presenting part is fixed in the brim, it is almost 
certain that the case is not one of placenta pravia. 

Trtatment, —Ihs first point ’to recognise with regard to_ the 
treatment of placenta pravia is that, immediately the condition 
is diagnosed, step s mu st be t^eo_witb a view to ending- the 
pregnancvi. whet her the ble^ing has temporarily ceased.or not. 
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The only exception which may be made to this rule, is in those 
cases in which the patient is in such circumstances that, if the 
bleeding restarts, she can be immediately treated. Many cases 
have bran lost because, on the arrival ot the medical man, the 
bleeding was found to have ceased, and so treatment was not 
adopted, with the result that the bleeding recurred with fatal 
consequences. 

As in accidental haemorrhage, the line of treatment to be 
adopted depends to a very great extent upon whether the patient 
is in labour or not. If she is in labour, the treatment of the case 
is comparatively simple, both because uterine contractions are 
present, and also because the fact that haemorrhage did not occur 
until the patient came into labour, shows that the placenta is nol 
very close to the os. 

Again, as i n accide ntal haemorrhage, the objects of our treat ^ 
ment are to check the bleeding and to bring on labour gradually. * 
These objects are best attained by the method intraiuced liy 
Braxton Hicks .* This consists in turning the child by podalic 
version into a breech presentation, in rupturing the membranes, 
and in drawing down a foot. The remainder of the expulsion 
of the fa'tus is then left to Nature. The result of this treatment 
is that the haemorrhage is checked by the pressure of the 
breech and subsequently of the body of the child upon the 
placenta, while the rupture of the membranes and the partial 
extraction of the fmtus ensure the onset of labour. If there is 
any return of the bleeding, a little traction on the foot will drag 
down more of the breecli, and so increase the pressure upon 
the placenta. If, as may happen in very rare cases, labour pains 
do not come on within twelve hours, or if, before that time 
—the foetus being deadpsigns of decomposition set in, delivery 
must be accomplished by means of gentle traction upon the foot. 
The method of performing bi-polar version, which the author 
prefers, differs somewhat from the more classical method of 
Braxton Hicks, and will be described in its proper place. 

In order that this line of treatment may be carried out satis¬ 
factorily, two conditions must be fulfilled;— 

(1) The cervical canal must be of sufficient size to admit at 
least two fingers. If the ha;morrhage is at all severe, this con¬ 
dition is practically always fulfilled. 

(2) The membranes must be intact, or only quite recently 
■ ruptured. If the uterus has become contracted down upon the 

feetus it will be found impossible to turn except by internal 
version, and there is rarely or never sufficient cervical dilatation 
to allow of this. This condition will also be always fulfilled 
unless an ignorant attendant has i^uptured the membranes. 

€ In the rue cases in which the cervical canal ii not suffi ciently 
di lated t o admit two ..fingers, and in which the hxmorrhage is so 

.* ‘The Treatment of Placenta Prtevia,' Medical Prea and Circatar, Sep¬ 
tember 9,1885, p. 223 ; and Bril Med. Joan,, November 30, 1889, p. 1203. 




THE TREATUEHT OF PLACENTA FR.EVIA 


699 

severe that it is impossible to wait for a short time to allow it to 
dilate, the firm plugging of the vagina with iodoform gau/.e and 
cutton-wool is indicated, as in accidental hipmorrhage. 

Wlien the patient is in labo ur^ the treatment of the case is 
the same as that of accidental haemorrhage occurring under the 
same conditions.« Commence Iw rupturing the membranes, a 
proceeding which is usually sufficient. This acts by allowing 
the head to advance without causing traction through the mem- 
hranes upon the placenta, and at the same time the descending 
head presses upon the placenta and checks hamiorrhage, as does 
the breech adter version has been performed.-; If this is not 
sufficient to check the bleeding, internal version may be per¬ 
formed, followed or not by e.xtraction, according to the patient's 
condition and the size of the os. ; If the head is fixed and the os 
sufficiently dilated, the forceps may be applied. 

Other Modes of Treatment ,—The foregoing is the treatment 
which we consider most suitable. Other lines of treatment have 
been recommended by various authorities, and of these the 
following are the chief; — 

(i) Chainpelier de Ribes’ Hag.—The plugging of the lower 
uterine segment by means of a Champetier do Kibes’ bag is 
perhaps the line of treatment which, after bi-pol.ar version, has 
the greatest number of advocates at the present day. A Cham¬ 
petier de Ribes' bag is a pear-shaped bag made of waterproofed 
silk. Its wide end or base is three and a half inches across, while 
tlie narrow end tapers to join a half-inch rubber tube, with which 
it is continuous, and by which it is filled. The manner in which 
the bag is introduced will I)e subsequently described. Care must 
he taken that it lies completely above the placenta. In order that 
it may press against the latter with the necessary force, it is 
connected with the foot of the bed by means of an ehistic cord, 
which is made as tight as the patient can bear. The effect of the 
introduction into the amniotic cavity of a pear-shaped bag, like that 
of Champetier de Ribes, is to cause a compression of the placenta 
against the uterine wall, and at the same time a dilatation of the 
cervical canal, in very much the same manner as the breech of 
the child does in Braxton Hicks’ method; while the rupture of 
the membranes also helps to bring on uterine contractions. ' The 
bag is allowed to remain in the uterus as long as it will—that is, 
until the t:ervical canal is so dilated that it slips out. ^ If this 
does not happen within twelve hours the bag must be removed, 
the child turned by bi-polar or internal version, according to the 
size of the os, and extracted immediately or not, according to the 
condition of the patient. The average time which the baig takes 
to dilate the cervix is said tq be five hours and ten minutes 
(Blacker), c In ihe case of a central placenta prxvia, the bag 
must be introduced through an opening in the placenta made 
over the inner os. 

The advantages claimed for this course of procedure over 
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Braxton Hicks’ method are the ease with which it can be carried 
out, and the improved foetal prognosis. While fully recognisinf,' 
it as a perfectly scientific mode of treatment, and one which 
gives excellent results, the writer considers it to be inferior, fur 
general use, to version. In careless hands it is more liable to 
cause sepsis, inasmuch as a possibly non-sterile foreign body is 
lying for some hours in the uterus; and its performance, which 
may not be required very frequently, necessitates the use of a 
special apparatus, and one, moreover, which is very liable to he 
destroyed by keeping. 

(2) Accouc heme nt Force, —The adoption of accouchement force is 
even more dangerous in the case of placenta praevia than it is in 
the case of accidental haemorrhage, owing to the softened and 
vascular condition of the cervix, and the consequent risk of 
laceration.' It is essential to remember that in these cases no 
attempt may be made to deliver the foetus through an incoin-' 
pletely dilated os. 

(3) I’lugging. of the Vagina.—Plugging of the vagina is an 
objectionuble and unnecessary course of procedure in placenta 
prajvia. There is always some risk of sepsis following the use 
of a plug, and this risk is very much increased in those cases in 
which the placenta is situated in the lower uterine segment, as 
the inoculation of the placental site by the extension of vagin.al 
infection is so easy. Further, we have an excellent and safe 
mode of treating these cases which we do not possess in the case 
of accidental ha'morrhage, viz., version. Accordingly, the use of 
the plug should be limited to the small proporKon of cases in 
which it is absolutely necessary, viz., to those cases in whicli 
the patient is bleeding, and in which the cervical canal is not 
sufliciently dilated to admit even two Hngers. 

(4) i Wtial ,Detachment_of Jhe Placenta.—Detachment of the 
placenta from the lower uterine segment is the main feature 
of the treatment recommended by Barnes.* The steps of his 
procedure, in his own words, are as follows:— 

' (ii) Rupture the membranes ; this disposes the uterus to 
contract. 

‘ (b) Apply a firm bandage over the abdomen. 

‘ (c) A tampon may be introduced to gain time, but it is not 
necessary to do so. Watch ; observe with vigilance. 

' (d) Detach all the placenta adhering within the inferior zone, 
and always watch. If there is no haemorrhage, wait a little. The 
uterus may perhaps do what is necessary. If this fails, dilate the 
cervix with the hydrostatic dilator. Wait and watch. If the 
natural forces fail, employ the forceps, which gives the best 
chance to the child, or, as a last resort, perform version. 

' («) Avoid as far as possible 'everything thaV predisposes to 
se^icaemia.’ 

, Barnes’ treatment has now but very few supporters. At the 
* * Obstetric Operations.' 
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inie at which it was introduced it was a considerable advance 
j\'cr the methods in use, inasmuch as it prevented the rapid 
.■mptying of the uterus. It is, however, very much inferior to 
Lither Braxton Hicks’ method or to the use of Champetier de 
l^ilxjs’ bag. It is a very tedious course of procedure for the 
patient, and one which affords many opportunities of inoculating 
tier with septic organisms. In placenta pra^via, more than in 
any other condition, the number of vaginal examinations must 
III' brought down as near the irreducible minimum as possible, 
(111 account of the ease of infecting the placental site, liut 
Tiarnes' method demands repeated examinations in order to carry 
out its multiple steps, and to ensure that the necessary ‘vigilance’ 
is being used. 

Complications .—Although the main danger caused by placenta 
pra via is d eath from ha?mo rrhage coming from t_he placenta! site, 
there are still other grave risks sufficiently imminent to rc(|uire 
careful consideration during the treatment of a case. Of these 
the following are the chief:— 

(1) Laceration of the Cervix.—As has been already mentioned, 
laceration of the cervix is very prone to occur in these cases, 
owing to the .softened condition of the cervi.v resulting from its 
inrieased blood-supply. Further, for the same reason, lacerations 
are most dangerous, as, if any of the large vessels going to 
the placenta are torn across, fatal traumatic hinmorrhage will 
tery probably result. It is this which in these cases makes 
oifoiicliemcHl force so dangerous a proceeding, and which furnishes 
adirect contra-indication to the extraction df the child through iin 
incompletely dilated cervix. If post-partum ha morrh.age occurs, 
the possibility of its being due to a cervical laceration must always 
be borne in mind. 

(2) Septic Infection.—In consequence of the proximity of the 
placental site to the vagina, the absorption of septic organisms, 
or of ptomaines, may very easily take place. Such absorption 
may occur not only during labour, but also during the puer- 
perium. Accordingly, as has Iteen already said, vagin.al examina¬ 
tions must be avoided as far as possible during lalx>ur, and any 
appearance of sapraemic change in the vaginal contents after 
confinement must be immediately treated. 

(3) Post-partum. Haemorrhage.—Post partum haemorrhage in 
cases of pikeenta praevia is a compiaratively common occurrence. 
Its frequen cy is due to three factors:— 

(a) Laceration of the Cervix.—This has been already noted. 

(b) The Situation of the Placental Site.—When a large portion 
of the placenta extends below the contraction ring, the placental 
site rannot be affected to the saipe extent by the subsequent con • 
traction and retraction of the uterine muscle as if the placenta 
was entirely situated in the contractile part of the uterus. As a 
result, the lumen of the placental vessels may not be completely 
obliterated. 
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{cj The Debilitating Eflect of Previous Haemorrhage upon the 
Patient.—Marked anaemia and debility, the results of previous 
haemorrhages, have frequently a very prejudicial effect upon the 
uterine contractions. 

Pwmrw.— The prognosis in place nta praevia dep ends g reatly 
upon the trea tment adopted. The maternal mortality is said to 
vary between two and forty per cent. Galabin had ninety-two 
cases, with eight deaths; Winckel, nineteen cases, with one death; 
Diihrssen, fiuy cases, with two deaths. Blacker has collected 
twenty-two cases, in which the Champetier de Ribes’ bag was 
used, with one death. At the Rotunda Hospital, where Braxton 
Hicks’ method is used in all severe cases, io8 cases were treated 
from November, 1889, to November, 1903, with three deaths. 
Of these deaths, one was due to rupture of the uterus occurring 
in a case in which the forceps was applied. A second was due. 
to hemorrhage, the patient being admitted moribund after n 
journey of five miles in an open cart. The third died of sapremia, 
from which the patient was suffering when admitted. As in 
accidental hemorrhage, the. foetal mortaHty is very high—from 
40 to 60 per cent. 

Fetal Mortality in Accidental and Unavoidable Hamoirhage.— 
A few words must be said with regard to the foetal mortality in 
these cases. It has. been found by experience that,, jn ante- 
pa rtum hemorrhage^ the life of the child is more or less 
antagonistic to the life of the mother, and that any treatment 
which will give the lowest maternal mortality will give the 
highest foetal mortality, and vice vend. Accoucltement ford, which 
in the past gave a maternal mortality of from 40 to ^ per cent., 
gave a considerably lower foetal mortality than does the treatment 
which is adopted at the present day. So for, no treatment has 
been described which materially reduces the fcctal mortality, 
while affording the same excellent maternal results that are 
obtained by Braxton Hicks’ treatment in placenta praevia, or by 
vaginal plugging in accidental haemorrhage. This condition of 
affairs is, after all, what must be expected. So far as we can 
see at present, it is necessary to give the mother as much time as 
possible to recover from the haemorrhage which has occurred, 
before the uterus is emptied either naturally or artificially. 
During this time, the supply of oxygen to the foetus is limited to 
that amount which can come through a placenta, of Vhich not 
only a large portion is detached, but of which the remainder is 
undergoing a more or less forcible compression against the uterine 
wall. If this compression can obliterate the vessels which are 
tom across, it must also to some extent diminish the size of the 
lumen of those which are intact , Furthermore, ^ven if the foetus 
is delivered alive, its expectation of life is extremely bad. It is 
frequently premature, and has always sufi^ed more or less from 
deprivation of oxygen. As a result, such infants very frequently 
d|p during the first month after birth. It may frequently appear, 
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in cases of placenta praevia, as if slight traction upon the leg 
of the child would save its life by hastening its delivery, and the 
very natural desire to save both lives may induce us to do so. 
In some cases, where the condition of the mother is good and the 
cervix is sufficiently dilated to remove the danger of laceration, 
it may be possible to hasten delivery without increasing the 
maternal danger to an unjustifiable extent. On the other hand, if 
the case is one which should have been left to Nature—as the 
majority are, we may find that we have sacrificed the life of the 
motlier for the sake of an infant who succumbs shortly after its 
birth. 


h.«:morrhages occurring independently 
• OF pregnancy 


/ Menstruation. 


The possibility of menstruation occurring during pregnancy 
is a question which apparently has not been definitely answered. 
In answering it, mneh depends upon the meaning we attach to 
the word ‘ menstruation.' If the latter is understood to meiTn 
merely a periodical discharge, there is apparently no reason 
why it should not occur. Undoubtedly, the uterus undergoes 
some form of stimulation, even during pregnancy, at what 
would have been menstrual periods if the patient had not lieen 
pregnant. Under .such circumstances, it is not very difficult to 
lielieye that the attendant congestion may cause a slight hmmor- 
rhagic discharge from an ulcerated cervix, a polypus, or even 
from the inflamed decidua vera covering the lower pole of the 
uterus before this membrane has come into contact with the 
decidua reflexa—that is, before the third month. If, however, 
we more correctly limit the term to the physiological discharge 
which accompanies the monthly destruction and expulsion of the 
uterine endometrium, it is obviously impossible that menstruation 
could take place during pregnancy without causing abortion. Cases 



invariably differ from the latter in their duration, and in the 
quantity and quality of the blocfd. Pinard stated that a case of the 
pmistence 01 ftienstruation in a pregnant woman had never yet 
been observed. Da^ considers that, ‘ while one monthly bleeding 
nuy be allowed to pass as a menstruation in the absence of any. 
discoveridile cause, or of any further disturbance, any repetition m 
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this should always be looked upon as a threatening of abortion 
and the patient treated on this assumption.’ 

American writers, on the other hand, do not regard the per¬ 
sistence of menstruation as so improbable or impossible. Lusk 
considered that the occurrence of pregnancy is not incompatible 
with the existence of a periodical flow—to which, however, he is 
careful not to apply the term ‘ menstruation.’ Parvin stated th.nt 
a monthly flow may occur once or oftener during pregnancy, or 
even recur during the whole period. While Palmer of Ohio 
records the case of a patient of his own who never menstruated 
except when she was pregnant I 

The general attitude of modern obstetricians, in the case of 
patients who consider themselves to be pregnant while they are 
still menstruating, may be summed up in the words of Stoltz:— 

‘ Rarely will one be deceived who regards a woman menstruating , 
regularly, with all the characters of menstruation, as not pregnant; 
while trusting the contrary opinion, he is exposed to frequent 
errors.’ 


4 HatMORKHAGE FROM TuMOURS. 

' Myomata of the uteru s often cause sterility, and consequently 
are not a very frequent complication of pregnancy. Intra-uterine 
myomata may, during pregnancy or labour, give rise to accidental 
hminorrhage by causing the detachment of the placenta, owing to 
the irregularity their presence imparts to the uterine contractions. 
Subsequent to delivery, they are a very common cause of post¬ 
partum haemorrhage. Myomata of the cervix, or pedunculated 
myomata of the uterus which project into the vagina, may give 
rise to constant small hremorrhages during pregnancy, and have 
been found as the cause of periodical discharges which have 
simulated menstruation. 

7 Malignant disease of the cervix or vagina usually causes a more 
or less continuous haemorrhagic^ and perhaps sanious, discharge 
during the whole of pregnancy. It will also favour the occur¬ 
rence of abortion owing to the anaemia and cache.\1a it induces. 

Other tumours or pathological conditions, whose existence may 
give rise to slight haemorrhage coming from the vagiim or its 
neighteurhood during pregnancy, are^ urethral carunc Te.^ucous 
polypi of t he ce rvix, and^icmorrjmids. 

^ HiGMORRHAGE FROM TrAUMATISMS. 

Traumatisms in the region of the vagina and vulva may cause 
a varying degr^ of haemorrh^e, according to the nature of the 
lesion, but considerably more interesting than the immediate effect 
of such injuries is the question of the result oft a traumatism, 
either surgical or otherwise, upon the pregnancy. So far, the most 
varying consequences have_ been met vnth. In some women, a 
very severe accident or surgical operation has been attend^ by no 
bad effects upon the pregnancy. In other women, the slightest 
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accident or interference has been followed by the immediate 
emptying of the uterus. Gu6niot’s conclusions on this subject are 
as follows:— 

(1) The harm wrought by traumatism occurring during preg¬ 
nancy is not govemedl)y any absolute law. 

(2) If the woman is without morbid predisposition—she, her 
uterus, and the ovum healthy, a traumatism is generally without 
injurious effect upon the pregnancy. 

(3) If gestation is complicated by a pathological condition, such 
as abnormal irritability of the uterus, disease or great size of the 
nvum, albuminuria, etc., the traumatism, however slight, and 
whatever the part involved, may frequently cause the premature 
expulsion of the ovum. 

(4) Great caution is necessary in performing surgical operations 
during pregnancy. 

* liihemont-Dessaignes* considers that accidental traumata vary 
in their effects, according to their intensity, their site, the amount 
of hxmorrhage which accompanies them, and the occurrence of 
wound complication, sepsis, etc. As regards surgicaj.intervention, 
\’erneuil says:—' Surgical intervention is not forbidden during 
pregnancy, but is under the guidance of a definite rule—to abstain 
Irom it when it is possible to do so; to intervene when it is 
necessary.’ 

* ' Precis d'Obst^trique,' 3rd edition, p. 6(>>. 


45 




PART VII 

THE PATHOLOGY OF LABOUR 




CHAPTER I 


anomalies of the EZPELLma FOBOES 

Trecipitate Labour—Etiology—Symptoms—Treatment. Uterine Inertia- 
Primary Inertia—Secondary Inertia. Spa.smodic and Irregular Uterine 
Contractions—Spasmodic Contraction of the Body—Spasmodic Con¬ 
traction of the Cervix. 

T HE uterine contractions of labour may present three variations 
from the normal:—They may be too strong in proportion to the 
resistance offered to* the descent of the foetus; they may be too 
weak; or they may be abnormal in their mode of occurrence. 
Accordingly, we shall consider the anomalies of the expelling 
forces under three heads:— 

I. Precipitate labour. 

II. Uterine inertia. 

III. Continuous and irregular uterine contractions. 


PRECIPITATE LABOUR 

Precipitate labour is the term applied to the too rapid expulsion 
of the foetus. 

/Etiology .—The cause of precipitate labour, stated in general 
terms, is a disproportion between the strength of the uterine con¬ 
tractions and the resistance offered to the descent of the foetus. 
Accordingly, excessively strong uterine contractions, a small 
foetus, or an easily dilatable parturient canal, may cause its occur¬ 
rence. The cause of abnormally strong uterine contractions is 
obscure. *It may be found in an undue development of the 
uterine muscle fiores, in an unusually excitable condition of the 
uterine nerve centres, or in the application of unusually strong 
stimuli to these centres. Excessive muscular development of the 
uterus may account for those cases of hereditary tendency to pre¬ 
cipitate lawur, which have beeit recorded from time to time. An 
unusually irritoole condition of the nerve endings may be the 
result of previous inflammatory conditions of the uterus. Un¬ 
usually strong stimulation of the nerve centres may occur in 
cer tain mental conditions, such as extreme fright, or may be the 
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result of some substance which acts as an oxytocic. Excess of 
CO. in the blood normally acts as a stimulus to uterine action, 
and, if the excess is considerable, the action of the uterus may be 
proportionately stronger than normal Cases of maternal asphyxia 
have been recorded, in which de^fth must have occurred rapidly, 
but in which delivery apparently took place during the period 
of asphyxia, a fact which points.to the occurrence of unusually 
strong uterine contractions. In acute infectious diseases, pre¬ 
cipitate labour also occurs, and here, again, some toxic condition 
of the blood may furnish the additional stimulus. 

According to Winckel,* the chief predisposing causes of pre¬ 
cipitate labour are to be found in multiple pregnancy, diseased 
condition of the patient (syphilis, bronchitis, epilepsy), small size 
and maceration of the fcetus, and shortness of the umbilical cord. ‘ 
Symptom .—When precipitate labour is due to unduly strong, 
uterine contractions, the latter may follow one another so rapidly 
as to be almost continuous. They may be present from the 
commencement of labour, or may not occur until towards the 
end of the first stage. If the birth canal is dilatable, the fcetus is 
rapidly expelled, and may be shot out some little distance from the 
vulvar orifice. In such cases, the cord may be torn, or even 
detachment of the placenta may result from the sudden drag 
upon it. Such accidents are especially liable to occur, if the 
patient happens to be in a standing position when delivery takes 
place. If the birth canal is not easily dilatable, extreme degrees of 
laceration of the cervix, vagina, or perinseum may readily result. 
Another complication is post-partum haemorrhage, due, in all 
probability, to the fact that, owing to the short duration of 
labour, the normal degree of retraction of the uterine fibre has 
not occurred, and that, consequently, the usual mechanism by 
which haemorrhage is checked fails. 

Treatmnt ,—It will be seen from the foregoing that precipitate 
labour is by no means free from danger, so far as the mother and 
the foetus are concerned. The principal danger to the former 
consists in laceration of the parturient canal and in post-partum 
hsemorrhage, and to the latter in its birth when the mother is in 
an unsuitable position, with perhaps consequent rupture of the cord 
and umbilical haemorrhage. Unfortunately, however, our know¬ 
ledge of the occurrence of precipitate labour is usually post facto, 
and only serves to warn us of wbat may happen on a'subsequent 
occasion. If a patient is known to be the subject of too rapid 
labours, she must lie down as soon as the warning symptoms 
of labour occur, and must not be allowed to get up, especially 
for the purpcM of gomg to stool, as accidents have fr^uently 
occurred in this way.- If the medical attendant is present, chloro¬ 
form should be admmistered as soon as the conniptions become 
unduly violent The third sta^ should never be hastened, as 
iacompii^ retraction of the uteme muscle is usually presoit 
* 0/. («., p. 5x7- 
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UTERINE INERTIA. 

Uterine inertia is the term applied to the occurrence of weak 
labour pains. It may occur as a primary condition, present from 
the commencement of labour, or as a secondary condition, which 
does not occur until the end of the first or during the second 
stage. As primary inertia differs from secondary inertia, both in 
its causes and treatment, we shall discuss the two conditions 
separately. 

Primary Uterine Inertia. —Primary uterine inertia, as has 
been mentioned, is present from the beginning of labour, and the 
uterus never contracts with the normal strength. It is a rarer 
condition than secondary uterine inertia, as will be understood 
* when its xtiology is taken into consideration. 

/Etiology .—Primary inertia is usually dut^to faulty development 
of the uterus, resulting in imperfect muscular development to 
changes in the uterine tissue, the result of disease or of too 
frequent pregnancies ;^to faulty uterine innervation ;^or to a de¬ 
bilitated condition of the patient. / In uterus unicornis, or bicornis, 
in uterus septa, and in persistence of an infantile type of uterus, 
muscular development is, as a rule, incomplete, and, consequently, 
the muscular force necessary to provide contractions of the 
required strength is lacking.; The same condition may also 
result, in consequence of the presence of tumours of the uterus 
such as myomata, or from alterations in the muscle fibre, the result 
of inflammation or overdistension. . Faulty innervation of the 
uterus must be a very rare occurrence, and when present would 
most probably result in missed labour.oPrimary inertia, the result 
of a debilitated condition of the patient, may occur after severe 
ante-partum haemorrhages, chlorosis, anaemia, phthisis, and such 
conditions. 

Symptoms .—The symptoms of primary inertia are obvious, and 
are present from the commencement of labour. ’ The intervals 
between the contractions are prolonged, the contractions them¬ 
selves are short, and cause but slight hardening of the uterus and 
a correspondingly slight degree of pain.; Dilatation of the cervix 
proceeds slowly and is often incomplete,'and the second and third 
stages ai;p similarly prolonged..-, In the third stage, severe hsemor- 
rhage may follow the detachment of the placenta. The condition of 
the patient is at first unaffected by the delay, as, owing to the 
absence of strong contractions, there is no undue pressure upon the 
soft parts.<i In some cases, the pains may pass off completely, and 
a conditioD of missed labour result. ^ In other cases, however, the 
contractions may be sufficiently strong to drive the head into the 
pelvis, and its prolonged presence there may cause severe com¬ 
pression of the soft parts, with resultant cramp-like pains and 
swelling and oedema of t^ legs and vulva. The temperature 
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rises in consequence of decomposition of the liquor amnii in the 
vagina, and there is a corresponding rise in the rate of the pulse. 
The patient becomes restless and weak, and death results if she is 
allowed to remain undelivered. During the puerperium, fistul.e 
may form between the bladder or rectum and the vagina, in con 
sequence of sloughing of the tissues from the prolonged pressure. 

Diagnosis .—The diagnosis of primary inertia is made from tlic 
foregoing symptoms, and especially by noting that the consistency 
of the uterus changes but slightly during a pain. The rate ot 
advance of the presenting part is not a reliable sign, as it may he 
retarded from many causes other than inertia. 

Treatment .—It is important to distinguish between primary and 
secondary inertia, owing to the difference in the treatment of tlu; 
two conditions. In secondary inertia, it frequently is possible to 
cause a return of the contractions by the adoption of suitable 
treatment, while in true primary inertia it rarely is possible to " 
stimulate contractions. It is always advisable to wait for con¬ 
tractions, if there is any prospect of their occurring, as they 
lessen the risk of post-partum haemorrhage. If, however, there 
is no prospect of such return, there is nothing to be gained by 
allowing the patient to remain undelivered. ,For these reasons, 
the treatment of primary inertia consists in stimulating, as far as 
possible, the contractions that are present, and in supplementing 
them by assistance.'In some cases, the strength of the contrac¬ 
tions may be increased by massage of the uterus, by hot vaginal 
douches, and by stimulating food.-^ If the cervix does not dilate, 
dilatation must be obtained by the use of hydrostatic or other 
dilators, or by incision, as may be thought best. As soon as the 
necessary degree of dilatation has Ixien obtained, the membranes 
must be ruptured. This may have the effect of stimulating the 
contractions, and, if so, the patient may be given an opportunity 
of delivering herself naturally. ? If, however, the contractions do 
not increase in strength, there is little to be gained by waiting, 
and delivery must be brought about by artificial means. •» In some 
cases, this may be accomplished by expression of the foetus by 
Kristeller’s method.'" " If this fails, .and the head is still free above 
the brim, version and extraction may be performed,*^ or, if the 
head is fixed, the forceps may be applied. 

3 If contractions do not recur after the expulsion of the foetus, a 
similar course must be adopted, and the artificial removal of the 
after-birth carried out. Here, again, expression is first tried, and 
if this fails, the placenta must be removed manually. In such 
cases, the danger of post-partum haemorrhage is very' great, and 
the operator must be thoroughly prepared for its occurrence. It 
is well to commence by giving a full dose of ergot by the mouth 
or hypodermically, and then a hot Uterine douche us soon as the 
placenta has been removed. In all cases, the necessary imple- 

* Berliner Klin. Wotkenschri/l, 1867, No. 6: Monatss. fnr Grburts., vol. xxix., 

*»• 
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ments and materials for tamponing the cavity of the uterus must 

at hand. 

Prognosis. — The presence of primary uterine inertia very 
materially increases the dangers of parturition both for the mother 
,ind the foetus.** If the former is allowed to remain too long 
undelivered, serious lesions may result from the prolonged pressure 
cjl the head on the pelvic soft parts, and .sapriemic intoxication 
may result from decomposition of the liquor amnii, while in 
I \tieme cases death may occur from exhaustion. ' Delivery itself 
is often difficult in consequence of the incomplete dilatation of the 
I crvix, and lacerations of the Latter may rosult,‘'while the non-con- 
ttaction and retraction of the uterine muscle, during the third 
stage of labour, may cause profuse and fatal post-partuni ha'inor- 
rhage.'' So far as the fcetus is concerned, there is no great increase 
of danger so long as the head remains above the brim, as there 
•is hut slight pressure upon it. ' Prolonged delay after the he.ad 
h.is passed into the pelvis will, however, result in the death of the 
fii'tus, as there is necessarily some interference with the circula¬ 
tion. Further, artificial delivery, no matter how carefully carried 
out, is always accompanied by a somewhat higher rate of ftrtal 
mortality, than is spontaneous delivery. This is particularly the 
case when version and extraction have to be performed in order 
lo effect the delivery of the fa.'tus. 

Skcondary UriiRiNE Inertia. —Secondary uterine inertia is the 
term applied to inertia which occurs after the patient has been in 
l.ihour for some time. The contractions of the uterus may have 
lieen of full strength at the commencement of labour, or even of 
greater strength than usual, but then gradually Iwconie weaker 
or in some cases cea.se altogether. Secondary uterine inertia is 
a more common occurrence than is primary inertia. 

.'Jitiology.-^Any of the conditions which have Iteen mentioned 
as a cause of primary inertia may also, if less marked, cause 
secondary inertia, as they may so affect the uterine muscle that 
it may be capable of contracting normally for a certain time, but 
then may not be strong enough to continue so contracting, with 
the result that a condition of inertia supervenes.'-: In addition 
to these causes, any factor which tends to' offer an obstruction to 
the birth of the foetus m.ay also produce exhaustion of the uterine 
muscle, aad so be a cause of secondary inertia. Such obstruction 
may occur in any of the following conditions : — 

(1) Abnormalities of the foetus as regards presentation, iiosition, 
or size. 

(2) Want of correlation between the axis of the uterus and that 
of the pelvic brim, as a result of which the fudal head is driven 
against the pelvic bones, instead of into the cavity. 

(3) Pelvic contraction. 

(4) Tumours or stenosis of the maternal soft parts. 

(5) Overdistension of any of the pelvic viscera. 
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i Another cause of secondary inertia, and one which belongs to 
a different class, is to be found in failure of the auxiliary forces 
of labour—that is to say, failure of the contractions of the 
abdominal and other voluntary muscles. This may be the result 
of deficient development of, or failure to exert, these muscles. 

Sywifows.—The symptoms of secondary inertia are identical 
with those of primary inertia, save that they appear some time 
after labour has started, and are not present from the commence 
ment, as in the primary form. In many cases, the contractions of 
the uterus may have been exceptionally strong during the early 
part of labour, and then gradually become weaker or perhaps die 
away altogether. If the patient obtains the needed rest, the con¬ 
tractions will in some cases return in their normal strength and 
labour terminate naturally. 

Diagnosis .—Secondary uterine inertia can only be confused with 
one condition—that known as tonic contraction of the uterus. 
In this, the contractions, instead of being intermittent, are 
continuous, and there is no period of relaxation, Herman* 
insists on the importance of distinguishing between these two 
conditions, and on the danger that exists of confusing them. 

' Both usually occur after labour has been unduly prolonged, and 
’ in both the normal recurrence of uterine contractions has ceased. 
Here, however, the similarity stops. In secondary inerti^, the 
condition of the patient is good,'her aspect is one of rest, she is 
not suffering pain, and* her pulse, temperature, and respiration 
are at first unaffected. In tetanus of the uterus, on the other 
hand, her aspect is anxious,'her pulse is rapid, increasing in 
frequency, and small,'and the rate of her respiration is increased. 
On palpation of the abdomen, in inertia, the uterus is found to be 
flaccid, the fmtal parts can readily be felt, and there is no marked 
tenderness; in tetanus, the uterus is hard, the foetal parts are 
scarcely perceptible, and the patient cries out with pain on the 
uterus being touched. ■ On vaginal examination, in inertia, there 
is little or no caput succedaneum on the presenting part unless 
■the contractions have previously been severe, and the part can lx; 
pushed upwards if it has not descended into the pelvic cavity ; in 
tetanus, there is usually a large caput, and the presenting part, 
even if still free at the brim, can only be pushed upwards if con¬ 
siderable force is used. 

Treatment .—The treatment of secondary inertia differsmiaterially 
from that of the primary form. The reason for this has been 
mentioned. In the primary form, there is practically no hope of 
normal contractions occurring, and, consequently, the indication 
is to help the existing contractions to deliver the foetus. In the 
secondary form, on the other hand, the uterus is frequently only 
in a condition of temporary exhaustion, and, if k period of rest 
is mv^n to the tired muscle, contractions of the necessary strength 
w$ return, and delivery be effected by the natural efforts. Ac- 
* ' Difficult Labour,' p. 137, 
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cordingly, the indication for treatment in the latter form is to 
^'ivc the patient an interval of as complete rest as possible, and 
at the same time to remove any obstacle that may be in the 
way of the birth of the child, and, when the peric^ of rest is 
over, to endeavour to stimulate the uterine contractions as much 
as possible. 

Accordingly, in secondary inertia we commence by determining, 
if possible, the cause. If an obstacle to delivery is discovered, 
we try to remove it. In this connection, the condition of the 
bladder and rectum must be particularly ascertained, as disten¬ 
sion of these viscera is one of the commonest causes of inertia. 
If they are full, they must be emptied in the usual manner. If 
there are any deviations of the uterus, which destroy the correla¬ 
tion between the uterine and pelvic axes, they must I)e corrected 
, by the application of a binder and of pads so placed as to push 
the uterus into its proper position and to keep it there. Other, 
and more serious, obstacles to delivery must be suitably treated, 
and if possible removed. 

‘ If the inertia still continues, the next step consists in ad¬ 
ministering an opiate, to make the patient sleep. As we desire 
this to act quickly, some preparation of opium or its alkaloids 
is the most suitable, and either Tr. Opii (iq 30 to 40), or 
morphia (gr. | to ^), may be given. This will, in all probability, 
give the patient a couple of hours' sleepj' and when she awakes 
the contractions will return, or, if they do not do so at once, 
they may often be induced by administering a hot vaginal douche, 
and by massage of the uterine walls. - If, in spite of our efforts, 
contractions cannot be provoked, the fa;tus must lie expres.sed or 
extracted by forceps, as in primary inertia, i 

Prognosis ,—The prognosis for both mother and ;infant is not at 
all so serious in secondary as in primary inertia. I'he contrac¬ 
tions are usually stronger in the former variety, and, even if they 
are not sufficiently strong to expel the foetus, they return after its 
delivery in sufficient force to expel the placenta and to prevent 
post partum haemorrhage, c Further, as .secondary inertia usually 
occurs during the second stage of labour, there is not the same 
difficulty in delivering the foetus as there is when inertia com¬ 
mences prior to the dilatation of the uterine orifice. 


SPASMODIC AND IRREGULAR UTERINE 
CONTRACTIONS 

Spasmodic contraction was the term applied by Winckel to any 
contraction of ^he uterus which was abnormally painful, or faulty as 
regards its direction, duration, or effect. Two separate conditions 
are included under this term:—Spasmodic contraction of the 
body of the uterus; and spasmodic contraction of the cervix. 
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Spasmodic Contraction of the Body.— Spasmodic contraction 
of the body of the uterus may show itself by the occurrence of con¬ 
tractions, which are more violent, more painful, and more irregular 
in their onset than is normal. It may occur as an intermittent 
or clonic spasm, or as a continuous spasm, the so-called tetanus 
uteri. Clonic contractions may occur in groups, several very 
rapidly following one another, and then ceasing for a Ipngcr 
interval. In tetanus uteri, the normal intermittent contractions 
are replaced by a state of continuous contraction, and a persistent 
condition of the uterine muscle is produced similar to that found 
at the acme of a contraction. 

Aitiology .—Intermittent or clonic spasm sometimes occurs in 
a uterus which is the subject of inflammatory conditions, such 
as endo-cervicitis or old-standing gonorrhoeal endometritis. Some¬ 
times, such a spasm represents an extra effort on the part of the ^ 
uterus to overcome some obstruction to the expulsion of the 
foetus. Occasionally, it is due to mechanical irritation of tlie 
uterus, by too frequent vaginal examinations, by prolonged intra¬ 
uterine manipulations as in the performance of version, or 
possibly by too forcible massage of tlie uterine wall. 

Tetanic or tonic spasm of the uterus is most frequently the 
result of an obstruction to the expulsion of the foetus. It may 
also result from the administration of oxytocics, particularly 
ergot. 

Symptoms .—The symptoms of intermittent and of continuous 
spasm are very similar. The principal symptoms are due to 
the strength and persistence of the contraction. The uterus 
during the sp-ism is tense, hard, and tender, so that it is difficult 
or impossible to palpate the foetal parts. The pain caused by 
the contraction is very great, and causes the patient to cry oul 
and to resist any efforts which may be made to examine her 
cither abdominally or vaginally. The rate of respiration and of 
the pulse increases, and if labour is delayed the temperature rises. 
Frequent vomiting is also a common accompaniment. If the 
condition is allowed to persist, the pressure on the pelvic nerves 
and bloodvessels leads to the occurrence of cramps in the legs, 
and swelling, particularly in the region of the vulva. On making 
a vaginal examination, the presenting part is usually found to be 
firmly wedged in the pelvis, and a large caput succedaneum has 
formed. The persistence of tonic spasm tends to bring about 
the death of the fcctus, as it interferes with the placental circula¬ 
tion. 

Diagnosis .—The diagnosis of clonic spasm of the uterus can 
readily be made. The contractions are more violent, cause more 
pain, occur at irregular intervals, ^d are associated with more 
constitutional disturbance than is normal. * 

Tonic contraction of the uterus has to be distinguished from 
secondary uterine inertia. The points of distinction have been 
already pointed out, and if we remember that it is possible to 
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I onluse the two conditions, it is not difficult to distinguish between 
them. 

I mitment.—The prophylactic treatment of spasmodic contrac¬ 
tion consists in removing any obstruction to the birth of the 
fii tiis, and in avoiding unnecessary vaginal examinations and the 
use of oxytocics. If clonic spasms occur, they may be relieved 
in the first stage by the internal administration of chloral in 
jii-grain doses, or morphia hypodermically—| to ^ grain dose. 
I'he chloral may be repeated every three or four hours, but not 
more than three doses should be administered. Considerable 
relief may also be given by placing the patient in a hot bath, and 
allowing her to remain there for from ten to twenty minutes. 
Care must, however, be taken to be sure that there is no risk 
of the infant being expelled during this time, and that assistance 
IS at hand in case it is required. Hot vaginal douches delivered 
• at a low pressure will also sometimes give relief. If these 
measures are unavailing, chloroform must he administered during 
the spasms. 

The treatment of tonic contraction is similar, sa\e that delivery 
should he at once effected under chloroform if the condition of the 
cervix permits the^application of forceps. If the cervix is not 
sufficiently dilated to enable this course to he adopted, the various 
measures enumerated above may be tried, unless the other 
symptoms of the patient point to the necessity for immediate 
delivery. In such a case, the cervix must be incised or dilated, 
and the forceps then applied. Such cases are, however, wry 
rare, unless a spasmodic condition of the circular fibres of the 
uterine orifice is associated with spasm of the body. This class 
ol case will be referred to in a following paragraph. 

/Vtfg«os»s.—All forms of spasmodic contraction of the uterus 
are detrimental to the foetus, in proportion to the duration of the 
spasm, as they interfere with the free circulation of maternal 
blood in the placental sinuses. In tonic contraction, the fietal 
prognosis is especially bad, and the death of the fietus will 
usually result unless its early delivery is effected. The maternal 
prognosis depends upon the duration of lalxiur. If the patient 
IS allowed to remain undelivered for too long a period after tonic 
contraction has set in, there is danger of rupture of the thinned 
lower uterine segment, as rci.'action proceeds steadily all the 
time. T|^e persistence of the spasm during the third stage is also 
a serious matter, as it leads to the retention of the placenta and 
renders its artificial removal difficult. 

Spasmodic Contraction of the Cervix.— Spasmodic contrac¬ 
tion of the circular fibres of the cervix may occur during any stage 
of labour, with the result that the expulsion of the feetus or of the 
placenta, as the case may be, is prevented. The terms ‘ trismus 
uteri' and ‘ stricture of the uterus ’ are also applied to this con¬ 
dition. A similar contraction of the circular fibres of the body 
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of the uterus may also occur, with the result that the uterine 
cavity is divided into two parts by an hour-glass constriction at 
the level of the contracted nbres. 

/Etioicgy .—The two principal causes of spasmodic contraction 
of the cervix are previous inflammatory conditions of that part, 
and mechanical irritation during labour. Premature rupture of 
the membranes may also help to cause spasm, as the direct 
pressure of the presenting part may irritate the undilated cervical 
tissues. Cervical spasm is also said to be not uncommonly 
associated with placenta praevia, but our own experience does not 
support such a statement. 

Symitoms ,—The most prominent symptom consists in delay in 
the dilatation of the cervix. On examination per vaginatn, the 
edges of the cervix are found to be thin and tense, and any 
attempt at dilatation gives rise to extreme pain. The remaining 
sjymptoms are dependent upon the obstruction to the descent of , 
the presenting part, and are tho.se of delayed labour. If spasmodic 
contraction of the cervix occurs during the third stage, it causes 
retention of the placenta. In such cases, the contraction usually 
occurs, not at the level of the cervix, but in the neighbourhood of 
the retraction ring. It may be associated with profuse haemor¬ 
rhage, as the retention of the placenta after its detachment 
prevents the proper retraction of the uterine muscle. 

Diagnosis.—The diagnosis of spasmodic contraction of the cervix 
is made by noting the tense and sensitive condition of the cervical 
tissues. They feel to the examining finger like an overstretched 
rubber ring, with sharp or string-like edges. 

Tnatmtiri ,—Spasmodic contraction of the cervix is a most un¬ 
pleasant condition with which to meet, but, fortunately, it is of 
comparatively rare occurrence. In the past, under the name of 
‘rigid os,’ it used to be the bugbear of the obstetrician, and 
particularly of the too conscientious obstetrician, as the more 
vaginal examinations he made, the greater the proportion of 
cases of ' rigid os' that occurred in his practice. Now, when 
it is understood that many vaginal examinations are not only 
unnecessary^ but dangerous, ‘ rigid os,’ or spasmodic contraction 
of the cervix, is a condition of extreme rarity, and if it occurs 
is usually due to some structural alteration in the cervix. In 
such caMs, relaxation may be obtained by'the administration of 
hot vaginal douches, and of sedatives, such as chloral, given 
either by the mouth or in a rectal injection. If thdle is no 
immediate indication for terminating labour, we should wait 
as long as possible, since in many cases the spasm will pass 
dff. If it does not do so, and th& condition of the patient 
or the foetus necessitates the extraction of the latter, the 
cervix must he dilated or incised. Dilatation hy hydrostatic 
dilators, 'br FrOmmer’s dilator, iS the more suitable method to 
adopt in a multipara, as will be understood if the mechanism of 
cervical dilatation in such a case is remembe^. In the case 
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o( a primipara, in whom the edges of the uterine orifice are 
thin, multiple incisions are easily carried- out, and are more 
satisfactory. When spasmodic contraction occurs during the 
third stage, it may pass off if all friction of the uterus is stopped. 
If it does not do so, the administration of a little chloroform 
may be effectual. If it becomes necessary to remove the placenta, 
dilatation of the stricture may be effected by passing the fingers, 
in the shape of a wedge, gently and gradually through the 
orifice. Much force must not be employed, as sometimes it is 
easier to tear the uterus than to dilate the stricture. 

Pngmsis .—The prognosis both for mother and foetus in cases 
of spasmodic contraction of the cervix depends upon the time 
during which the spasm persists. If it does not relax, rupture of 
the uterus may result, owing to the obstruction offered to the 
descent of the foetus, and death of the foetus from the long-con- 
•tinned pressure to which it is subjected. Spasmodic contraction 
during the third stage may result in serious post-partum hxmor- 
rliage. 



CHAPTER II 

CONTRACTED PELVIS 

Contracted Pelvis—Classification—Frequency—Diagnosis—Pelvimetry- - 
Symptoms, during pregnancy, during labour—Treatment—Prognosis. 

The pelvis is said to be contracted when any of its diameters 
are shorter than normal. All the diameters of the pelvis may be 
so affected, or only certain diameters at certain levels. Thus, any 
one diameter, or all the diameters of the brim, of the cavity, and of 
the outlet may be diminished in length, or the diminution may 
involve one or more of these different levels, without affecting the 
others. 

Classification. —Although the importance of contraction of the 
pelvis as a cause of obstruction during labour has been recognised 
for some hundreds of years, it is only within a comparatively 
recent period that the frequency of its occurrence has been 
realised, and that attempts have been made to classify the various 
types of deformity in accordance with the changes that are 
actually present in the pelvis. Many authors have employed a 
classification de^wnding upon the aetiology and pathology of the 
various deformities met with, and scientincally such is without 
doubt the more correct, but, from the point of view of treatment, 
it is far more important to group together those pelves in which 
a similar change of form is present, irrespective of the cause or 
pathology of the individual varieties. The following classification 
will therefore be adopted :— 

I. Generally contracted pelvis. 

(i) Generally contracted pelvis. 

(a) Non-rachitic . 

(b) Rachitic. 

(a) Pwarf pelvis. 

II. Flattened pelvis. 

(i) Flat pelvis. 

(a) Non-rachitic .' 

{b) Ra chitic, 

7 *> 
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(2) Generally contracted flat pelvis. 

(а) Non-rachitic. 

(б) Rachitic. ^.> ■ 

(3) Pelvis of congenital dislocation of the hips. 

III. Obliquely distorted pelvis. 

(1) By spinal curvature—kypho-scoliotic pelvis. 

(2) By imperfect or abolished use of one lower limb— 

coxalgic pelvis. 

(3) By asymmetry of the sacrum—unilateral synos- 

totic pelvis. 

Transversely contracted pelvis. 

(1) The bilateral synostotic peh is, or Robert’s pelvis. 

(2) The kyphotic pelvis. 

V. Funnel-shaped pelvis. 

VI. Compressed or tri-kadiate pelvis. 

(1) The rachitic tri-radiate peh is. 

(2) The osteo nialacir tri-radiate pelvis. 

VII. Spondylousthetic pelvis. 

\TII. Pelvis narrowed by practures, exostoses, ok other 
FORM OF TUMOUR. 

IX. Split pelvis. 


For convenience of description, obstetricians are accustomed 
to divide symmetrical contractions into four degrees, according 
to the length of the true conjugate. The limits of each degree 
differ in the case of flattened and of generally contracted pelvis, 
as the disproportion between the head and the pelvis is naturally 
greater when transverse narrowing is associated with antero¬ 
posterior narrowing. Accordingly, as the following table shows, 
the limits of the degrees in generally contracted pelvis are a 
centimetre, or, roughly, a ({uarter of an inch, more than in 
flattened pelvis;— 


Degrees. 

• 

Length of Conjugate in Flat 
Pelvis. 

1st 

! 

4 to3^ ins. (10 to8-23 cmS. 
approx.) 

3i to 2j ins. (8-23 to 7 eras 

and 


approx.) 

3rd . 

2} to 2^ ins. (7 tq 3‘3 cms. 

1 

4th 

1 

approx.) 

below 2^ ins. (373 cms. 

approx.) 


I..eng(h or Conjugate in 
Generally Contracted Pelvis. 


4 to 3} ins. (10 to 9 cms. 
approx.) 

3} to 3 ins. (9 to 7 3 cms. 
approx.) 

3 to 2} ins. (7 3 to C'3 cms. 
approx.) 

below 2} ins. (6*3 cms. 
approx.) 


4fi 
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Frequency .—The frequency of contracted pelvis, in either private 
or hospital practice in these countries, is very difficult to deter¬ 
mine. In the first place, the proportion of cases varies greatly 
in different localities. In the second place, even in maternity 
hospitals, many cases of minor degrees of contraction are not 
di^nosed, and, as statistics are not as carefully kept as they 
might be, it is difficult to obtain any very accurate Information 
from them. The statistics compiled by Winckel* are very com¬ 
plete, but they refer to a country in which the proportion of 
cases of contracted pelvis is much higher than it is in these 
countries. This authority makes the statement that ‘ contraction 
of the pelvis is present in from lo to 15 per cent, of all 
parturient women, but that usually only 5 per cent, are recog¬ 
nised even in clinical institutions on account of their effect on 
labour.’ His actual figures show that at Dresden, out of 10,679 
cases, 356 had contracted pelvis, sr 2 8 per cent., and that of ’ 
these cases, 41 per cent, required artificial assistance. It may lx; 
useful to compare with these the figures of the Rotunda Hospital, 
as they probably furnish one of the most reliable means of deter¬ 
mining the relative frequency of contraction in these countries. 
The statistics from 1889 to 1903 show that out of 20,000 cases, 

113 had contracted pelvis, or o‘^6 per cent. As there is a little 
uncertainty attending the exact figures for three of these years, 
it is probable that about one per cent, is the true proportion. 

The relative frequency with which the different varieties of 
contracted pelvis are met, according to Winckel’s figures, is as 
fbllows:— 


Flattened pelvis occurred in - 
Obliquely contracted pelvis in 
Generally contracted pelvis in 
Spondylolisthetic pelvis in - 
Transversely contracted at outlet in 
Osteomalacic. 


95'25 per cent, of cases of deformity. 

*•38 

i'4a 

0-47 

O'M 

O'M 


The various forms of contracted pelvis may be divided into two 
groups, according to the relative frequency with which they 
are met:— 

(i) The common forms of contracted pelvis.—The forms of 
contracted pelvis, which can be regarded as of relatively common 
occurrence in these countries, are ml included in the twp classes— 
generally contracted pelvis, and flattened pelvis. The rammonest 
form of all is the rachitic flat pelvis. 

(a) The rarer forms of contracted pelvis.—In this gproup are 
included all the other classes whicfl have been enumerated, and 
also the generally contracted rachitic pelvis, the dwarf pelvis, the 
generally contracted and flat non-rachitic pelvis, rnd the pelvis of 
congenital dislocation of the hips, all of which are included in the 
classes of generally contracted and of flattened pelvis. 

* Of. (it., p. 461. 
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The Diagnosis of Contracted Pelvis. 

A provisional diagnosis of contracted pelvis is made from the 
appearance, history, and symptoms of the patients, and is con¬ 
tinued by means of ^Ivimetry, by which also the exact form 
and degree of contraction present is ascertained. 

History.—The chief points on which information should be 
obtained are the childhood of the patient and her previous labours. 
As regards her childhood, the occurrence of rickets must be care¬ 
fully looked for. Evidence of such an occurrence is to be found 
in a history of late dentition, inability to walk at the usual age, or 
temporary loss of the power of walking. According to one 
writer,* the history is of no value in the diagnosis of past rickets, 
first because the patient usually knows nothing of her childhood, 
.ind secondly because, even if obtained, the history affords no 
* information of value in the treatment of the case. This is scarcely 
()uite correct. A negative history is naturally of no value, and 
even a positive history of ability to walk at the proper time may 
he valueless. On the other hand, a positive history of inability to 
walk is of considerable value, not in showing the proper treatment 
to adopt, but in indicating the necessity for examining the patient 
carefully, and perhaps of performing pelvimetry with a view to 
ascertaining the exact condition of the pelvis. 

The history of previous labours affords more definite informa¬ 
tion. If the patient has been normally confined at term of a 
normally sized infant, it is positive proof that she has not a con¬ 
tracted pelvis. If, on the other hand, there is a history of previous 
difficult labours — prolonged labour, difficult forceps cases, or 
craniotomy—the probability of a contracted pelvis is very great. 
A history which is very s^gestive of a slight degree of jwlvic 
contraction is as follows:—The first labour is very tedious, delivery 
being finally effected by the forceps, the fictus perhaps being dead. 
The second labour is also tedious, but perhaps ends naturally. 
The third labour is still more tedious and ends in the performance 
of craniotomy; the fourth also ends in craniotomy. A history of 
the birth of several dead children, which were alive at the com¬ 
mencement of labour, is also very suggestive of pelvic deformity. 

The presence of one of the rarer forms of pelvic deformity is 
suggested by a history of osteomalacia, hip or spinal disease, or 
fracture of the pelvis. 

Appeaianee. —Any of the following conditions suggest pelvic 
deformity:— 

(i) Very small stature. • 

S Pendulous abdomen. 

Curvature of the spinel-kyphosis, lordosis, or scoliosis, 
especia^y when*affecting the luml^ region. 

(4) Crooked legs, legs of unequal length, or absence of one leg; 
and prominence of or impaired mobility in one hip. 

* Hetman. 


46—a 
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Abdomiaal uid Vaginal Examination. —Abdominal palpation 
and vaginal examination afford most important information, both 
during pregnancy and labour. Abdominal palpation informs us 
of the relation of the presenting part to the brim of the pelvis. If 
the head presents and is fixed, we know for certain that we are 
not dealing with a case of contraction of the brim, and as this is 
the commonest site of contraction, it is probable that there is 
no contraction present. On the other hand, if the head is felt 
high atove the brim and is movable at a time at which it ought 
to be fixed—t.r., during the last few weeks of pregnancy in 
primiparse and shortly after the commencement of labour, in 
multipart, it is extremely probable that there is some degree of 
pelvic contraction. Several other conditions, however, also cause 
non-fixation, so that this condition must not be regarded as a 
certain proof of contraction. 

Vaginal examination may at once reveal the presence of pelvic ’ 
contraction, as in cases of marked contraction of the outlet, or 
when we find a low promontory within easy reach of the finger, 
or an exostosis springing from the pelvic bones. A more careful 
examination of the sides of the pelvis may reveal flattening of one 
or both sides in an obliquely distorted pelvis) in Robert’s pelvis, 
or in general contraction of the brim. During labour, informa¬ 
tion is obtained by abdominal palpation from the non-fixation 
and high situation of the presenting part, and by vaginal examina¬ 
tion from the undue protrusion of the membranes into the vagina 
during a contraction of the uterus. 

Pelyimetry. —The foregoing modes of making a diagnosis only 
enable us to suspect the existence of a contracted pelvis, or at 
most to determine in a general way that there is actually some 
contraction, but they will not tell us either the degree or the form 
of contraction present. Accordingly, in all cases in which pelvic 
narrowing is susj^cted, we must resort to pelvime^ to obtain 
definite information on these important points. The various 
methods of measuring the pelvis have been already described in 
full, and here we shall only deal with the deductions that can be 
drawn from the results of our measurement. 

The following distances are measured by external pelvimetry 

(i) The distance between the anterior superior iliac spines. 

(3) The distance between the most distant portions of the iliac 
crests. 

(3) The external conjugate, and the transverse and the antero¬ 
posterior diameters of the outlet. 

(4I The distance between the posterior superior iliac spines. 

h) The distance between the trochanters. 

' From these measurements, we ,can get some information as to 
the existence and nature of the contraction pres&nt, but little or 
none as to the degree, save in the ca.se of the measurements of the 
diameters of the outlet. The information that is obtained may be 
stated as follows 
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(1) The external conjugate normally measures about 8 inches. 
If in any case it is found to be less than 6^ inches, there is 
rertait^ some degree of antero-posterior narrowing present. 

(2) The normal distance between the anterior superior spines of 
the ilia is io\ inches, and between the crests ii^ inches. If there 
is considerable shortening of these distances, there is probably 
some contraction present. According to Herman,* however, the 
inter-spinous distance may vary between 9 and 13 inches, and the 
intcr-cristal between 10 and 14 inches, without much alteration in 
the dimensions of the true pelvis. 

(3) The normal ratio of the distance between the spines and 
tlie distance between the crests is as 10^ to ii^. If the former 
distance is either equal to, or greater than, the latter, we are 
dealing with a case of rachitic pdvis, as in this form of contrac- 

^ tion the anterior extremities of the iliac crests are flared out¬ 
wards. 

(4) The normal ratio of the distance between the posterior 
superior spines of the ilia and the distance between the anterior 
superior spines is as i is to 3, or as i to 3^. If the former distance 
is increas^ in proportion to the latter, so that the ratio become 
less than i to 3, it points to the presence of a generally contracted 
pelvis, as in this form of contraction the promontory is high, 
and tbe posterior spines arc not pulled inwards as much as is 
usually the case. I^ on the other hand, the distance between the 
posterior superior spines is diminished, so that the ratio becomes 
greater than i to 3, it points to the presence of a flat pelvis, in 
which the promontory is low, and sunk downwards and inwards 
between the iliac bones. 

(5) The measurements of the transverse and of the antero¬ 
posterior diameters of the outlet give the actual size of the outlet. 

By internal pelvimetry, we ascertain the actual length of the 
true conjugate and of the transverse diameter of the nrim, and, 
consequently, the actual size of the latter. From these measure¬ 
ments, and from the measurement of the antero-posterior and the 
transverse diameters of the outlet, we learn the nature and the 
degree of the contraction present. The information obtained 
may be stated as follows:— 

(1) If both the conjugate and the transverse diameters of the 
brim are diminished, but still preserve their normal ratio to each 
other, we*are dealing with a case of generally contracted pelvis. 
In such cases, it is probable that there is also'some narrowing of 
the outlet. 

(2) If the conjugate diameter alone is diminished, we are 
dealing with a case of flat pelvis. 

(3) If both conjugate and trsmsverse diameters are diminished, 
but the conju^te is diminished out of proportion to the trans¬ 
verse, we are d^ing with a case of generally contracted and flat 
pelvis. 


* at., p. 168. 
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(4) If the transverse diameter is much diminished and the con. 
jugate increased, we are dealing with a case of Robert’s pelvis. 

(5) If the transverse diameter of the outlet is much diminished 
and there is a marked increase in the conjugate of the brim, we 
are dealing with a kyphotic pelvis. 

(6) If both antero-posterior and transverse diameters of the 
outlet are much diminished, without any notewortl^ increase in 
the diameters of the brim, .we are dealing with a funnel-shaped 
pelvis. 

Those varieties of contraction, which are associated with 
marked deformity of the pelvis, are distinguished by the obvious 
changes which occur in the shape of the pelvis, as in the case 
of the compressed, spondylolisthetic, and transversely contracted 
pelves. 


The Symptoms of Contracted Pelvis. 

The effects of a contracted pelvis are manifest not alone during 
parturition, but also during pregnancy, and so it is better to 
discuss the symptoms under two heads—during pregnancy, and 
during labour. .. 

The SymptomB of Oontracted Pelvis dnilng Pregnancy.—The 
principal effect of contraction of the pelvis during pregnancy is 
on the position of the uterus. During the early months of 
pregnancy, backward displacement of the uterus may occur, and 
has been already described. In most cases, this displacement 
corrects itself of its own accord, as pregnancy advances, but if— 
as in certain cases of contracted pelvis—the promqntory projects 
somewhat over the brim, the uterus may become caught below it 
and be unable to ascend, and thus an incarcerated pregnant 
retroyerted uterus may result. If incarceration does not occur, 
or if it has been corrected, then, in the later months of pregnancy 
the narrow brim tends to push the enlarged uterus upwards, and 
so to make it occupy a higher position m the abdomen than is 
usually the case. In consequence of this, and also of the lack 
of the usual support that the pelvic brim affords, the uterus tends 
to fall forwards against the abdominal wall, and to gradually 
cauM by its weight an overdistension of the integuments and 
fascia. As this relaxation occurs, the uterus falls more and more 
forward, and finally in extreme cases comes into a position of 
complete anteversion, in which the fundus lies at the same or 
at even a lower level than the cervix. This condition is known 
as a pendulous abdomen. • 

Another effect of contracted pelvis is to cause mal-presentations, 
due partly to the loss of the usqpl support that the presenting 
vertex receives from the pelvic brim, and pa:^y td the antevert^ 
position of the uterus. For similar reasons, frequent changes 
occur in the {Uesenting part during pregnancy. 

,The following table snows the relative frequency of the different 
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presentations as found 6y Spiegelberg* in 680 cases of contracted 
pelvis, and side by side with his figures are placed for the sake of 
I omparison the usual percentage of the presentations:— 


Presentation. 

Percentage in Con- 
tracted Pelvis. 

Percentage in all 
Cases. 

Vertex. 

84-3 

93 53 

Pelvic . 

4-8 

3 -it 

Face . 

2'6 

0*6 

Brow. 

0-t) 

0*2 

Shoulder . 

7-4 

0-50 


The Symptoms of Contracted Pelvis during Labour.—The effects 
> of contracted pelvis are naturally more manifest and more im- 
|X)rtant during labour than during pregnancy. It will lie con¬ 
venient to discuss them under the following heads:— 

(i) Effect on the relation of the head to the brim. 

i 2) Effect on the foetus. 

3) Effect pn the mechanism of e.xpulsion. 

(4) Effect on the uterus and vagina. 

(5) Post-partum effects. 

(i) The Effect on the Relation of the Head to the Brim.—The 
altered relation between the size of the brim and the size of the 
fretal head in contracted pelvis has been already mentioned, as 
have been the results that occur during pregnancy from this 
altered relation. In addition to these results, other consequences 
follow during labour. First, and most important, even in slight 
degrees of contraction, the head does not fix as early in labour 
as is usual, while, in the greater degrees, fixation may never occur. 
In the latter case, the uterine contractions increase in strength 
and endeavour to force the head through the brim, and, failing 
in this, either die away completely—a condition of missed labour 
ensuing, or continue until rupture of the thinned lower uterine 
segment results. Secondly, the presenting head is prevented from 
descending and filling the lower uterine segment, and the various 
consequences of its non-descent follow. These have been already 
referr^ to in another place, and need only be enumerated here. 
The memi>ranes protrude unduly into the vagina as a conical or 
sausage-shaped swelling, early rupture occurs, the liquor amnii 
escapes suddenly and completely, and the cord may be swept down. 

remoter consequence due lo the loss of the dilating action of 
the unruptured bag of membranes consists in the slow dilatation 
of the uterine orifice. In some cases, the latter may dilate in the 
usual manner at the commencement of labour, as long as the 
membranes remain intact, but on their rupture dilatation ceases, 
or perhaps the cervix actually closes, to be again dilated by the 

* op. M., vol. ii.. p. 39. 








THE PATHOLOGY OF LABOUR 


presenting part as it descends. This is* a tedious process, and 
materially increases the length of labour. 

(2^ The Effect on the Foetus.—Some of the effects of contracted 
pelvis on the foetus have been already mentioned. Mal-presenta- 
tions are common, and prolapse of the cord tends to occur. In 
consequence of the early rupture of the membranes and the 
complete escape of the liquor amnii,*the fujl force of the uterine 
contractions is directly exerted upon the foetus, and, in conse¬ 
quence, the latter is subjected to a pres.sure which, if continued for 
sufficient time, causes its death. Next to. the death of the foetus 
from long-continued compression, the most important effects of 
pelvic contraction are to be found in the changes which take place 
in the foetal head, in consequence of the manner in which it is 
compressed by the contracted brim. 

The compression of the head by the narrow brim leads to con¬ 
siderable deformity. In consequence of the length of labour and * 
the strength of the uterine contractions, the caput succedaneum 
is considerably larger than in normal cases. It is limited at 
first to the part of the head which is below the dilating rim of 
the external os, but later as labour advances it covers all that 
part of the head that lies below the girdle of pelvic contact. 
Occasionally, two distinct swellings may be found after delivery, 
one corresponding to the pressure of the cervical tissues, the 
other to the pressure of the pelvic bones (Herman). Another 
consequence of compression is the excessive moulding of the 
cranial bones that occurs in cases in which the disproportion 
between the head and pelvis is considerable, but is insufficient to 
prevent the head from traversing the brim. At first, there is 
merely an exaggeration of the normal process of moulding, but 
as this exaggeration becomes more marked, laceration of the 
intracranial sinuses may occur, with accompanying haemorrhage. 
In extreme cases, fracture of the cranial bones may result. 
The particular shape which the head takes as a result of this 
moulding depends on the particular variety of contracted pelvis, 
and will be discussed in another place. 

A third consequence of compression is the formation of 
pressure marks on the skin and cranial bones. Whenever the 
head is driven against or forcibly past any projection on the 
pelvic wall, the skin will be excoriated and perhaps cut by the 
projection, and there may be a corresponding dinting of the sub¬ 
jacent cranial bones. As a rule, the promontory furnishes the 
projection, but, more rarely, it may consist of an exostosis on the 
back of the symphysis pubis or elsewhere. The marking caused 
by the promontory differs according to the particular variety of 
contracted pelvis, and to the mechanism by which the head passes 
the brim, and accordingly will be'more suitably described when 
discussing the mechanism. 

^ The Effect on the Mechanism of Expuldoa—In all cases, the 

mechaaum of tlte expulsion of the fcetus depends on the relation 

*!• ' 
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|)etween the different diameters of the foetal head and the different 
diameters of the pelvic brim. If these two sets of diameters 
preserve their normal relation to one another, the mechanism of 
expulsion in vertex presentation is that described as the normal 
mechanism. If the relation becomes altered; then alterations 
in the normal mechanism are met with. These alterations are, 
as a rule, such as tend to bring the process of expulsion into 
conformity with the conditions present, and consequently may 
1)6 regarded as the ‘ normal ’ mechanism under these special con¬ 
ditions. Thus, we find that the head has a special mechanism 
in cases of flattened pelvis, another special mechanism in cases 
of generally contracted pelvis, and, again, another in cases of 
generally contracted and flat pelvis, and that the head has the 
best chance of passing through the narrow brim only when this 
mechanism occurs. The form of mechanism peculiar to the 
* different varieties of contracted pelvis will be described when 
discussing these forms. 

(4) The Effect on the Uterus and Vagina.—Any of the different 
forms of uterine laceration, which have been already described, may 
occur in contracted pelvis. If either the lower uterine segment or 
the cervix is nipped between the descending head and the bony 
pelvis, it becomes cedematous, owing to the obstructed return 
of blood through the veins. This condition, if relieved as soon as 
it is recognised, is not of any great consequence, but, if allowed 
to persist, it may lead to serious results. In the first place, 
an cedematous cervical lip offers an additional obstruction to 
delivery, and may cause rupture of the lower uterine segment. 
Seconcily, the anterior lip, or even the entire cervical ring, may 
he torn off by the descending head. In the third place, the 
portion of cervical tissue which is nipped may slough, and a 
fistula result. Besides these consequences of nipping, the uterus 
may rupture in its lower segment as a result of the additional 
obstruction offered to delivery by the pelvic contraction. 

Laceration and sloughing of the vagina may also occur in cases 
in which the head has passed the brim. Lacerations may be the 
result of an extension of a cervical tear into the posterior fornix, 
and sloughing and the subsequent formation of fistulse are due to 
the compression of the vaginal wall between the presenting head 
and the bony pelvis. As a rule, such flstulie form between the 
bladder and vagina, but occasionally they form between the 
vagina and rectum. 

(5) The Post-partum Effects of Pelvic Contraction.—The post¬ 
partum effects of pelvic contraction are due to the length of 
labour, the bruising and laceration the soft parts undergo, and 
the intra-pelvic manipulations that are necessary. They consist 
chiefly of an indireased tendency to post-partum ^morrhage, due 
to the long-continued labour and consequent exhaustion of the 
uterine muscle; of an increased liability to sapnemic and septic 
infection, due to the lowered resistance of the tissues brought 
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about by their bruising, to the stagnation of liquor amnii in the 
vagina, and to the necessary intra-pelvic manipulations; and of 
the formation of fistulae, due to the nipping of the soft parts. 

The General Treatment of Contracted Pelvis. 

We shall here discuss briefly the general principles of the 
treatment applicable to the common forms of contracted pelvis, 
and, subsequently, we shall discuss the special treatment to be 
adopted in each particular form. As we have, already men¬ 
tioned, in the common forms of contracted pelvis four degrees of 
contraction are recomiised. In the first degree, the conjugate 
measures from 4 to 3} inches in flat pelvis, or from 4 to 3} inches 
in generally contracts pelvis. This degree of contraction is not 
sufficient to prevent the passage of a fully-formed infant through 
the pelvis under otherwise favourable circumstances, and conse- ' 
quently does not, as a rule, necessitate operative interference. 
One of two lines of treatment may be adopted:—either the 
expulsion of the fcetus may be left entirely to Nature until the 
head has passed through the site of the pelvic narrowing; or 
podalic version may be performed, and the ftetus extracted as a 
pelvic presentation. 

The first of these lines of treatment allows the head to mould 
through the brim, and to follow whatever particular mechanism 
is most suited to the form of contraction present. It may, how¬ 
ever, fail to effect delivery in consequence of the uterine con¬ 
tractions being insufficiently strong to overcome the resistance 
present In such cases, the application of the forceps will 
supplement the natural force supplied by the contractions of 
the uterus, and so will sometimes enable a head to overcome a 
resistance which it could not have overcome when alone driven 
down by the uterine contractions. The application of the forceps 
has, however, the disadvantage that, if the head is not fixed in 
the brim, the control, which the forceps exercises over the pre¬ 
senting head, prevents the latter from following the particular 
mechanism suited to the nature of the contraction, and also, as 
will be seen, increases the lateral diameters of the head. If, how¬ 
ever, the head has passed the site of contraction, the forceps does 
not tend to increase the difficulty of delivery, and so may be 
more safely employed. r 

The second line of treatment, i.e., prophylactic podalic version, 
enables any required degree of additional force to be supplied, 
and also allows us to t^e advantage of the natural shape and 
formation of the head. When the head of the foetus presents 
and is dragged down against a narrow brim by the forceps, the 
combined effect of the resistance offered by the brim to the 
descent of the head and of the downward traction applied to the 
base of the skull by the forceps, is to cause a lateral bulging of 
the cranial walls, and so an increase in the lateral diameters of 
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thp head the disproportion between the and the narrow 
thus incr^d. The effect of this is well shown in 
’i! li^ram (v. Fig. 301). When, on the other hand, the foetus 
is*e\trKted as a pelvic presentation and the head comes last, 
he S or narrow part of the head, enters the bnm first and 
he Sr portions follow, the head thus resembling a wedge 
friven dowTinto the brim. The result of this is that the narrow 
hrim instead of causing an increase in the lateral diameters of 
he head, causes a dimmution, as each successive diameter as U 
omes down is compressed laterally, and consequently the di^ 
proportion between the head and the narrow brim “lessened 
and not increased by traction, as in the former ca^. Furtl^er- 
more, the head can be brought through the pelvis in such a 




l-ir ini The Change of Shape that occurs in, A, the Presenting 
• H^ElnTAND^ B THE Aftsi-com.ng Head, when Compressed by the 
Brim of a Contracted Pelvis. 

The firm outline is that of the unmoulded head, the dotted outline that of 
the moulded head. 

manner that its longest diameters correspond to the longest 

diameters of the pelvis, and full ‘’obined 

temDorarv*increase in size of the pelvic brim which is obtmnetl 
by Suing the patient in Walcher’s position. The patient cm 
reXTremain in this position for. the short time “cessarv for 
th^trLtion of an a^r-ccmhig h^d, but it Jo 

keep her in such a position during the 8 , 1 , •_ * 

that the fore-coming head takes to mould through the bnm. 
Thi p^“lin In the length of the tme conjugate obto.n^ by 
WalcWs position is about one ^biMtre or two-fifths of an 
inch and this is often of considerable value. .... 
Prophylactic version has, however, also certam disadvantages 
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attachinp; to its use. When the head of the foetus comes first, it can 
take an indefinite period, comparatively speaking, to pass through 
the brim, as there is not necessarily any intenerence with the 
circulation in the umbilical vessels. When, however, the head 
comes last, it cannot be allowed to take more than two minutes to 
pass through, as during the entire time it is passing through the 
pelvic cavity the umbilical cord is being compressed and circula¬ 
tion in it checked. Therefore, delivery must be very rapidly 
effected, or else the object with which the line of treatment has 
been adopted, i.e., the preservation of the life of the foetus, is not 
attained. As we shall subsequently see, prophylactic version is 
only applicable to cases of flattened pelvis, as, in generally con¬ 
tracted pelvis, the diminished transverse diameter of the pelvis 
prevents the long antero-posterior diameters of the head from 
finding room, and also tends to bring about extension of the head 
—an occurrence which would be fatal to the life of the foetus. 
Version performed in suitable cases, and by a capable obstetrician, 
is a valuable procedure, and improves the prognosis for both 
mother and foetus. Version performed in an unsuitable case, 
in which the subsequent delivery of the unmutilated foetus is 
impossible, greatly increases the difficulty qf effecting delivery, 
for, while the perforation and extraction of the presenting head is 
a comparatively easy matter, the same procedure in the case of 
an after-coming head may be, and usually is, most difficult. 

Accordingly, we see that each line of treatment presents certain 
advantages and certain disadvantages. Allowing the head to 
mould through the brim is a satisfactory procedure, if the dis¬ 
proportion is not too great, and if the uterine contractions are 
of their normal strength. If the latter are not of their normal 
strength, the application of the forceps is useful after the head 
has passed the brim, and even in cases in which the head has 
not passed the brim it may sometimes be successful. Prophy¬ 
lactic version is useful in flattened pelves. If it is selected as the 
line of treatment, external version should be performed as soon 
as the os is sufficiently dilated to cidmit two or three fingers, and 
a foot be drawn down in order to minimise the risk of impaction 
of the bre^h in the pelvis and to give something on which we 
can apply traction if necessary. If the premature rupture of the 
membranes prevents the performance of external version. Internal 
version must be performed as soon as the uterine# orifice is 
sufficiently dilated to allow the introduction of the hand. If we 
decide to allow the head to mould through the brim, the case 
must closely watched through Q^e whole labour, and delivery 
immediately effected if the symptoms of threatened rupture of the 
'uterus appear. 

It is customary in many text-bdoks to labour at a comparison 
between the application of the forceps and prophylactic version, 

two competing lines of treatment in this di^ee of contracted 
fwlvisr We connss, however, that we consider it a misfoke to 
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force a comparison. These two methods are in no sense com¬ 
peting meth^s. In the first plan, the application of the forceps 
cannot be truly regarded as a distinct line of treatment. It is an 
iidjunctory treatment, which is adopted as a last resource in cases 
in which the head has been left to mould through the brim, but 
in which the uterine contractions are not sufficiently strong to 
bring the head through. It should never be adopted until mould¬ 
ing fails, as in the great proportion of cases the latter offers a 
Iietter prospect of success. In the second place, in cases in which 
the application of the forceps is advisable, version is contra¬ 
indicated, because the patient has been for a long time in labour, 
and the condition of the uterine muscle forbids such intra-uterine 
manipulation. Some writers, notably Galabin,’'= regard the rela¬ 
tive position of the forceps and version in a different light, 
(ialabin considers that once the existence of any considerable 
degree of contraction is recognised, the application of the forceps 
should not be long delayed, and that if it fails to effect delivery 
version may be then performed. He supports his view by 
statistics which show that, after forceps application, 88* i per cent, 
of children were born alive, and after version 71*4, If, however, 
version was onl^ adopted in cases in which the forceps had 
already foiled, it is obvious that yi'a per cent, cannot be regarded 
as the true percentage of living children that can be obtained by 
prophylactic version, since many of the deaths must have been the 
result of ineffectual efforts at delivery by the forceps. Further¬ 
more, the writer in question in his comparison does not appear to 
distinguish sufficiently between cases of flattened and of generally 
contracted pelvis. 

There is, of course, another line of treatment which can be 
adopted in all cases. As, however, it is never the treatment of 
choice and is only adopted under compulsion or in the case of the 
death of the foetus, we have not included it with the others. It is 
the performance of craniotomy, an operation which is necessary 
when other procedures fail. If, however, we have diagnosed 
the nature and degree of the contraction correctly, cranioton^ 
should rarely or never be required, since, when delivery by 
one of the foregoing methods is impossible. Caesarean section 
or symphysiotomy should be performed. To be compelled 
to perform craniotomy as a last resource is a tacit confession 
that for Sbme reason or other we have failed in the treatment 
of the case. In practice, however, accurate diagnosis is at times 
impossible, as the actual size and hardness of the foetal bead are 
factors which it is difficult*to estimate correctly, and, if our 
measurements show that we are dealing with a contraction of 
the first denee, we can only .adopt the measures which have 
been proved td be usually succe^ul in that d^ee, and foil 
back on craniotomy if they foil. The advice of Spiegelberg, 
founded on his' great expermce, is well worthy of being repro- 
• Of. eil., p. 343. 
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duced, and though it must perhaps be slightly modified to suit 
conditions other than those under which he practised, it is very 
doubtful if it can be improved:—‘ When, and so long as, the 
spontaneous passage of the head appears to be possible and free 
from danger, wait. When the condition of the mother forbids 
any further delay, perforate and extract with the cranioclast, if 
the head is still high; apply the forceps, if the region of the 
contraction has been passed, and the child is alive. . . . The 
life of the child must always be of little weight in comparison 
with that of the mother; every operative interference involves 
great risk for it, and its prospects are on the whole best when 
labour takes its own course.' The modification, which altered 
conditions of practice may necessitate, is to be found in the use 
of the forceps when the head is not fixed, and when the condition 
of the mother forbids further delay. It is extremely improbable 
that in cases of flattened pelvis the fcetus will be saved by so ’ 
doing, but if even the slightest chance of life is afforded by the 
use of the forceps many obstetricians will consider that it is their 
duty to use it. In generally contracted pelvis, on the other hand, 
the application of the forceps may be often successful, and, as 
the diagnosis of the exact form of contraction present is ohen 
uncertain, it follows that in all cases the forceps will be given 
a trial when the condition of the mother forbids further delay, 
whether the head is or is not fixed, provided that the foetus is 
alive. If it fails to effect delivery, craniotomy must be then 
performed. 

In the second degree of pelvic contraction, the conjugate 
measures from 3^ to 2f inches in flattened pelves, or from 3^ 
to 3 inches in generally contracted pelves. In this degree, the 
expulsion of a fully-formed foetus by the natural efforts or its 
extraction by the forceps may be regarded as impossible. If 
the case is seen sufficiently early in pregnancy, the ideal mode 
of treatment consists in the induction of premature labour, a 
procedure which may also be adopted with advantage in cases 
of narrowing of the first degree in which previous efforts to 
obtain a living foetus by the procedures just recommended have 
proved unsuccessful. If the case is seen too late to induce 
premature labour, and if a living child is to be obtained, prophy¬ 
lactic version, symphysiotomy, or Caesarean section must be 
performed. The most important point in the induction of pre¬ 
mature labour is the determination of the correct date at which to 
induce it. If labour is induced too early, the foetus is more 
immature than is necessary, and consequently the difficulty of 
rearing it is greater. If labour is induced too late, the foetus may 
be foo large to pass through the brim, and consequently the 
operation has been undertaken for nothing. THh date at which 
to induce labour can be ascertained in two ways. The first 
is the more theoretical, and consists in' ascertaining the exact 
duration of pregnancy and the average size of the foetal head at 
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the (liiTerent weeks, and in then inducing labour during the last 
week at which we consider that a head of average size can pass 
through the pelvis with which we are dealing. The following 
table shows the week at which labour should be induced in 
arcordance with the size of the true conjugate in a flattened 
and in a generally contracted pelvis:— 


LeoKth of Conjugate in 

Length of Conjugate In 

Time to induce 

Flat Pelvis. 

Generally Contracted Pelvis 

Labour. 

2j ins. (7 cms.) 

3 ins. (7-5 cms.) 

28th week. 

3 „ (7-5 cms.) 

3l .. (8-25 cms.) 

30th ,, 

3i .. (8-25 cms.) 

3 i (gems.) 

32n(l ,, 

34 (gems.) 

3 J .. (9'5cms.) 

34 th 


• 

This method of ascertaining the date is unsatisfactory, as it is 
impossible to estimate the exact age of pregnancy, and even if 
this can be done, the method takes no account of the varying 
sizes of the fcetal head at similar periods of pregnancy. It is 
useless to induce Ittbour before the twenty-eighth week as the 
f(i:tus would be immature, or after the thirty-sixth week, as from 
that date onwards there is little or no increase in the size of the 
fudal head, and consequently induction of labour will not make 
delivery any easier. 

The second method was introduced by Miiller’'' and Schatz,f and 
is more satisfactory than the foregoing. It consists in attempts, 
made from time to time, to push the head of the fcetus into the 
pelvic brim. The first attempt is made in or about the twenty- 
seventh week as nearly as we can guess, and is repeated every 
!iix to eight days. The patient is placed in the cross-bed position 
or on a gynaecological couch, and the obstetrician passes two 
fingers into the vagina and upwards until they touch the pre¬ 
senting head. The head is then grasped with the left hand, the 
fingers over the occiput, and the thumb over the chin, or vice 
I’ersd, according to the position of the foetus, and is pressed into 
the brim, while an ajssistant supplements this force by also 
pressing down with both his hands superimposed on those of 
the operator (v. Fig. 302). So long as it is possible to push the 
greatest diameter of the head through the brim, it is too soon to 
induce labour, but the first day we are unable to do this labour 
tnay be induced. The contractions of the uterus can drive 
through the brim a head whiph could not be pushed through in 
the manner described. 

If the patient is not seen until pregnancy is too far advanced to 
permit the induction of labour, cfelivery may sometimes be effected, 


* ' Ueber die Prognose der Gebnrt bei engen Becken,' Arckiv^f. Gyn., i8g6, 
'■ol. Hvii., p. 3u. 


ixvii., p. , 

tmlvoMl 



736 


THE PATHOLOGY OF LABOUR 


in the case of flattened pelves, if prophylactic version is performed, 
and the patient placed in Watcher's position during the extraction 
' of the head. The adoption of this treatment by any but a 
skilled obstetrician with the necessary assistance at hand cannot 
be recommended in cases in which the conjugate is below three 
inches. The difficulty of extracting, the head through a smaller 
brim is so considerable that there is but little chance of obtaining 
a living foetus, and there is considerable risk of bringing about 



Fig. 302.—Muller's Method of ascertaining the Date at which 
TO Induce Labour. 

0 0 , Operator’s hands ; A A, assistant's hands. 

impaction of the head and so necessitating the performance of 
perforation—always a difficult operation in these cases. A skilled 
obstetrician will frequently be ab},e to extract a living child 
even in this degree of contraction, provided that the child is not 
above the normal size, and that he is dealbg with a case of 
flattened and not of generally cobtracted pelvis« The perform¬ 
ance of prophylactic version in a generally contracted pelvis of 
bis degree would be a most inadvisable procedure. 

If prophylactic veraon is deemed to .be inexpedient, either 



general treatment of contracted pelvis JiJ 

liecause it has failed to procure a living child in former labours, 
or because the apparent size of the foetus or the nature of the 
contraction contra-indicates it, we must choose between sym¬ 
physiotomy and Caesarean section. Which of these two ought 
to l)e selected depends upon the previous experience of the 
operator, and the circumstances under which the case is operated 
upon. If the obstetrician possesses a knowledge of the method 
of performing the operation, if he has sufficient assistance, and 
if tlie patient is sure of skilled nursing subsequently, symphysio¬ 
tomy presents certain advantages. On the other hand. Caesarean 
section is an easier operation, and can be performed in an emer¬ 
gency with a minimum of assistance. Moreover, its technique 
and prognosis have been so improved of late years that it is no 
longer the formidable operation it was previously considered to 
he. If symphysiotomy is chosen, it should be performed as 
%oon as the uterine orince has reached a sufficient size to permit 
the passage of the foetus. If the premature rupture of the mem¬ 
branes prevents the dilatation of the orifice, dilatation must he 
effected by dilators or by incision. As soon as the symphysis has 
been divided, the foetus is extracted with the forceps, or, version 
having previously been performed, as a pelvic presentation. If 
Cxsarean section is selected, the operation should be performed, 
if possible, prior to the rupture of the membranes, but not until 
the uterine orifice is sufficiently dilated to allow the subsequent 
free escape of the lochia. 

If prophylactic version is considered unsuitable, and if the cir¬ 
cumstances of the case forbid the performance of Caesarean section 
or symphysiotomy, there is no other course open save craniotomy. 
This operation is adopted as a matter of course in all cases 
in which the foetus is dead, but is rarely required at the present 
time when the foetus is living, as the advance in obstetrical 
knowledge and technique has provided us with the means of 
saving the life of both mother and child in almost every case. 
Many obstetricians hesitate to perform craniotomy on a living 
firtus even when there is no alternative, and many more are 
forbidden to do so by their religious convictions. It is unneces¬ 
sary to enter at any length into the permissibility of the operation, 
and it is sufficient to say, first, that it is only when all other 
means of effecting delivery are impossible that it is permissible; 
secondly, t^at in the large majority of such cases the foetus is no 
longer living when craniotomy is actually performed, and that 
hence the necessity for perforating a living foetus is extremely 
rare ; and, lastly, that, in tho^ cases in which the perforatiori of 
a living child is necessary, it must be remembered that we have 
to make a choice between the destruction of the foetus and the 
destruction of beth mother and* foetus; that, in other words, it 
is not a case of saving the foetus at the cost perhaps of the 
mother’s life, but of losing the life of the latter without in any 
way benefiting the former. 
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In the third degree of contraction, the conjugate measures ftoni 
aj to 2^ inches in flattened pelvis, or from 3 to 2^ ’indies in 
generally contracted pelvis, but this degree of narrowing is rarely 
met with in the latter form of pelvis. It is sufficient to prevent 
the passage through the pelvis of even a premature foetus unless 
reduced in size by craniotomy, and even symphysiotomy will not 
afford sufficient space for the passage of a full-term foetus. Con¬ 
sequently, if the life of the latter is to be saved. Caesarean section 
must be performed. If the conditions of the case forbid the per¬ 
formance of Ctesarean section, or if the foetus is dead, craniotomy 
must be performed. 

In the fourth degree of pelvic contraction, the conjugate 
measures 2^ inches or less in flattened pelvis, or 2^ inches or less 
in generally contracted pelvis, but it is doubtful if this degree of 
narrowing is ever met with in the latter class of deformity. 
This degree is known as absolute pelvic contraction, and, in it/ 
the disproportion between the head and the pelvis is such that 
it is impossible to bring even a mutilated foetus through the 
pelvic cavity, consequently in all these cases Caesarean section 
must l)e performed. 

Prognosis.—The prognosis for both mother and foetus is always 
serious in contracted pelvis. While the severe degrees of coii- 
• traction expose the mother to all the dangers attendant on the 
performance of a major operation, the slight degrees expose her 
to the risks that necessarily attend a long labour, frequent vaginal 
examinations and manipulations, and severe bruising of the soft 
tissues. Spiegelberg estimated that the average maternal mortality 
in all cases in which pelvic contraction was present amounted to 
about 7'9 per cent,, and the foetal mortality to 32 per cent. 
Amongst the common forms of contraction—generally contracted 
pelvis, flat pelvis, and generally contracted flat pelvis, the 
prognosis for both mother and feetus is best in the generally 
contracted pelvis, and the mortality has been estimated at 6-8 per 
cent, for the mother, and 9-5 per cent, for the feetus. In the flat 
pelvis, the maternal mortality is estimated at 77 per cent., the 
foetal mortality at 60 per cent. In the generally contracted flat 
pelvis, the mortality both for mother and foetus is worst, and 
estimated at 8*3 per cent, for the mother, and at 66 per cent, for 
the foetus. These figures are given by Winckel and Litzmann: 
if they are correct the average foetal mortality of 32 per cent, in 
all cases of deformity given by Spiegelberg is too low. 



CHAPTER III 


THE COMMON FORMS OF CONTRACTED PELVIS 

Generally Contracted Pelvis —Rachitic—Non-rachitic—Dwarf. Flattened 
Pelvis—The Flat Pelvis, Non-rachitic, Rachitic—The Generally Con¬ 
tracted Flat Pelvis, Non-rachitic, Rachitic—Pelvis of Congenital Dis¬ 
location of the Hips. 

'I'liE common forms of contracted pelvis are met with in the first 
two classes of the classification we have adopted. These groups 
are as follows 

I. Generally contracted pelvis. 

(1) Generally contracted pelvis. 

(fl) Non-rachitic. 

{h) Rachitic. 

(2) Dwarf pelvis. 

II. Flattened pelvis. 

(1) Flat pelvis. 

(a) Non-rachitic. 

{b) Rachitic. 

(2) Generally contracted flat pelvis. 

(a) Non-rachitic. 

{b) Rachitic. 

(3) Pelvis of congenital dislocation of hips. 

Of the different varieties of pelvis included in these two classes, 
only four can be regarded as common. These are as follows 

I. (i) {a) The generally contracted non-rachitic pelvis. 

II. (i) The flat pelvis, both non-rachitic and rachitic. 

(2) (b) The generally contracted flat rachitic pelvis. 

As, however, the other and rare varieties included in Classes I. 
and II. are so similar to the common varieties, both anatomically 
and in their effect upon labour,* we shall discuss all the varieties 
met with in Classes I. and II. in the same chapter. 
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Generally Contracted Pelvis. 

A generally contracted pelvis, a small round pelvis, or a pelvis 
aqmbiliter justo-minor, are the terms applied to a pelvis in wlmh 
all the diameters are smaller than normal, but still preserve their 
normal relation to one another. 

Varieties .—The following varieties of generally contracted pelvis 
are met with:— 

(1) Generally contracted pelvis. 

(o) N on-rachitic. 

(i) Rachitic. 

(2) Dwarf pelvis. 



Fig. 303.—The Generally Contracted Non-rachitic Pelvis * 

Frequency.— All the varieties of generally contracted pelvis are 
less common than are those of flattened pelvis, and the only 
variety which can be regarded as at all common is the generally 
contracted non-rachitic pelvis. The generally contracted rachitic 
pelvis is extremely rare, as rickets almost invariably tends to 
produce pelvic flattening. The dwarf pelvis is also of extreme 
rarity. According to Winckel’s statistics, generally .^contracted 
pelvis and generally contracted flat pelvis taken together con¬ 
stitute only 1-67 per cent, of all pelvic deformities. 

Generally Contracted Pelvis.— Although in our classifica¬ 
tion we have divided this form of pelvis into non-rachitic and 

* The let of drawings of contracted pelvis in this and the next chapter 
ware s^ially made for this book from the collection of the late Piofeswr 
Milne Murray, of Edinburgh, who had devoted much time and labour to 
the perfecting of it 
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rachitic, it is more convenient to discuss both varieties together, 
since they are very similar in conformation; and, apart from the 
history of the individual and from such general signs of mild 
rickets as may be found in other parts of the skeleton, it is almost 
impossible to distinguish them in the living. 

The generally contracted pelvis is most commonly found in 
women below the average size, and is then in keeping with the 
general skeletal development. It has also been occasionally 
observed in women of normal or even of large size, especially in 
those whose general form approaches the masculine type. It 
presents the appearance of a normal female pelvis, in which all 
the diameters are diminished in length. This diminution is 
usually so proportioned that the diameters retain their normal 
relation to one another. Sometimes, the shortening is more 




Fig. 304.—The Generally Contracted Non-rachitic Pelvis. 

.V. Outline of the brim ; B, sagittal section. (Outline of normal pelvis in 
black, of contracted pelvis in red.) 

marked in one diameter than in another, most frequently in the 
conjugata vera, and produces in such a case a condition which 
approximates tp the generally contracted flat pelvis, and which 
is usually the result of mild rickets (rachitic variety). Further 
evidence of this disease may possibly be found in extreme pro¬ 
minence df the ilio-pectineal lines. 

The cause of contraction in non-rachitic cases is unknown, but 
the deformity has been ascribed to the carrying of heavy weights 
in childhood, thus throwing an excessive strain upon the pelvis, 
or to such general diseases as anaemia, which may prormce a 
universal arrest of development 

There is a va!(iety of the justo-minor pelvis which is called the 
infantiU or juvenile form, because it retains the characteristics of 
the pelvis found in chUdren. In these cases, development has 
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followed a normal course up to a certain period, but has then 
ceased from some unknown cause. The narrowing in this form 
may be extreme, but is very irregular, and often most marked at 
the outlet. The sacrum is narrow, and its lateral masses are ill- 
developed. It retains its position far back between the iliac 
bones, and the promontory lies at a relatively high level, so that 
the inlet is somewhat oval in shape, the transverse diameter bein^' 
more contracted than the antero-posterior. The position of the 
sacrum, and the fact that its vertical curvature is rather less 
than normal, make it appear as if the weight of the trunk had 
been unable to produce its usual effects during growth, perhaps 
on account of premature consolidation of the sacral vertebrae.' 

The Dwarf Pelvis. —The dwarf pelvis, or pelvis nana, is most 
often the result of a severe type of rickets, or some similar 
disease of the bones, occurring either in ffietal or in early extra 
uterine life, and causing a general cessation of development of 



Fig. 305.—The Generally Contracted Pelvis. The Dwarf Pelvi.s. 

the body. It occurs in true dwarfs, in whom a cause for their 
small size cannot be detected. The bones are slight and often 
remain united by cartilage, and the contraction, as a rulcj is 
extreme throughout the whole canal. 

Symptom .—We have already referred to the, symptoms of 
contracted pelvis which are common to all forms of contraction, 
and shall here alone refer to those which are peculiar to the 
special form with which we are dealing. We may disefuss these 
special symptoms under similar headings to those under which 
we previously discussed the general symptoms. 

(i) Effect on the Relation of the<Head to the Brim.—As the 
degree of contraction which is usually met with in this form is 
not so great as in flattened pelvi$, and as the brim preserves its 
normal shape, the uterus is not (Usplaced upwaills during preg¬ 
nancy to any very great extent, and the presenting vertex fits the 
* Winckel, ‘ Text-book of Midwifery,’ p. 466. 
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luini almost as in normal cases. In consequence of this, pendulous 
alidomen arid malpresentations are not the rule, the head fills 
the lower segment of the uterus in the usual manner, and the 
liquor ainnii does not tend to escape very suddenly or completely. 

(2) Effect on the Foetus.—The caput succedaneum is of large 
■jize, and forms in the region of the posterior fontanelle. The 
occipito-mental diameter of the head is greatly elongated, the 
head appearing as if it had been drawn out. The occipital and 
frontal Iwnes are driven under the parietals. As a rule, there are 
no definite areas of compression, resembling the dints and furrows 
which occur in flattened pelves, inasmuch as the pressure on the 
liead is fairly uniform, but ecchymoses and red patches, due to 
the pressure of the promontory, occasionally occur. The most 
characteristic mark is said to be a red stripe, running from the 




Fig. 306.— The Dware Pelvis, 

A, Outline of brim ; B, sagittal section. (Outline of normal pelvis in 
black, of contracted pelvis in red.) 

parietal bone towards the eye or upper jaw, and caused by the 
pressure of the promontory. 

(3) Effect on the Mechanism of Expulsion.—If the head is to 
pass through a pelvic brim all of whose diameters are lessened, 
it is obvious that its smallest diameters must come into relation 
with the ^diameters of the brim. Accordingly, we find that 
the degree of flexion is very much more marked than it is under 
normal circumstances, and that the posterior fontanelle presents 
at the brim. This increased flexion is due to the increased, 
resistance to the descent .of ^he head; the greater the degree of 
contraction, the more marked it is, and in some cases it may 
proceed so far fjiat, not the posterior fontanelle, but the occipital 
bone presents. The head consequently engages with a diameter 
posterior to the sub-occipito-bregmatic diameter in the oblique 
diameter of the pelvis, and in a synclitic manner—that is, with 
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the line joining the parietal eminences parallel to the plane of 
the brim, thus contrasting markedly with the mode of engage¬ 
ment in flattened pelvis. Once the head has passed the brim, 
the remaining mechanism resembles that of a normal case, save 
that internal rotation occurs at an earlier 'stage, and is more 
complete than usual. This is due to the fact that obstruction to 
the passage of the foetus does not cease as soon as the head has 
passed through the brim, but is maintained during its passage 
through the pelvic cavity. Consequently, the head is forced to 
bring its diameters into as complete conformity as possible with 
the diameters or the brim. 

(4) Effect on the Uterus and Vagina.—Inasmuch as the head 
completely fills the brim in generally contracted pelvis, it tends 
to press uniformly all round upon the lower uterine segment 
and other pelvic structures. In consequence of this, there is first 
a tendency to the occurrence of oedema of all the tissues below < 
the girdle of contact, and secondly an increased risk of the cervix 
being torn off as a ring. Laceration of the uterus other than in 
this way is rare, as extreme degrees of contraction seldom occur, 
and as the condition of affairs is more readily recognised early in 
labour than it is in flattened pelvis. 

Diagnosis .—The diagnosis of generally contracted pelvis is 
made by finding on measurement that all the diameters of the 
brim are diminished in length, but that they still preserve their 
normal relation to one another. 

Treatment .—In contraction of the first degree, delivery must 
be left for as long as possible to the natural efforts, in order tu 
allow the head to mould through the brim, as this method of 
treatment offers the best prospect of success. Prophylactic 
version is contra-indicated in generally contracted pelvis, for the 
reasons already mentioned. Premature rupture of the mem¬ 
branes is not so liable to occur in this form of contraction as in 
flattened pelvis, and so the first stage of labour will probably 
proceed normally. The patient should remain in bed, to 
minimise any risk of rupture of the membranes, and should lie 
on the side towards which the posterior fontanelle is turned, in 
order to favour the descent of the latter, and so assist the 
mechanism peculiar to this form of contraction. If the head 
continues to descend, no further interference need take place. 
If, on the other hand, the head becomes impacted an(^ ceases to 
advance, it is best to attempt to deliver the foetus at once, and 
not to wait until cedema of the vagina occurs. If the foetal heart 
can be heard, an attempt may be made to extract the foetus with 
the forceps, and, in this degree of contraction, will probably, 
be successful, provided that deep engagement of the posterior 
fontanelle has occurred. If the foetus is dead, ^r if attempts at 
extraction with the forceps fail, it will be necessary to perform 
qpniotomy. 

In the second degree of pelvic contraction, premature labour 
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must always be induced if the case is seen sufficiently early in 
prejjnancy. When this course has not been adopted, a choice 
must be made between symphysiotomy and Caesarean section, if 
tlie fuctus is to be saved. Prophylactic version is contra-indicated 
for the reasons already given. If the circumstances of the case 
foibid the performance of the first-named operations, craniotomy 
must be performed, unless it is obvious that the head of the 
fii tus is very small, when attempts to extract it by means of the 
forceps are perhaps permiasible. .Attempts to drag a normally- 
si/.ed head through a pelvis of this size would lead to so 
much laceration of the maternal soft parts that they are quite 
unjustifiable. 


Flattened Pelvis. 

^ A flattened pelvis is one in which the chief contraction occurs 
in the conjugate diameter, and in which the other diameters 
either remain approximately unaltered in length or exhibit a 
slight general contraction. 

Varieties .—The following varieties of flattened pelvis are met 
with :— , 

(1) Flht pelvis. 

(a) Non-rachitic. 
lb) Rachitic. 

(2) Generally contracted flat pelvis. 

(a) Non-rachitic. 
lb) Rachitic. 

(3) Pelvis of congenital dislocation of the hips. 

Freqtuncy .—The non-rachitic and rachitic flat pelves are the 
'■arieties of pelvic deformity most commonly met with. According 
to Winckel’s statistics, they occur in 95'53 per cent, of all cases 
of pelvic deformity. The rachitic generally contracted flat pelvis 
is next in frequency, and is said to be the only variety of extreme 
pelvic deformity met with in England (Herman). It is, how¬ 
ever, rare in comparison with flattened pelvis, and according to 
Winckel only constitutes about one per cent, of cases of pelvic 
deformity. The non-rachitic generally contracted flat pelvis and 
the pelvis of congenital dislocation of the hips are, on the other 
hand, am^ng the rarest forms of deformity. 

The Flat Pelvis. —The essential feature of both the non¬ 
rachitic and the rachitic varieties of flat pelvis is a diminution 
in the length of the true*conjugate, unaccompanied by any 
diminution in the other diameters. Although this characteristic 
is common to ^oth varieties, the exact anatomical features differ 
in each variety, and consequently must be described separately. 

_ The Ron-ni^tie Flat Fdvla. —The flattened non-rachitic or 
simple flat pelvis is, except in minor degrees, only rarely met 
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with. Its causation has not as ^et been definitely determined, 
though some wrjters, regarding it as really the result of mild 
rickets,’ consider that it should more properly be classified along 
with the rachitic variety. It is more generally believed, howev er, 
to be produced by very severe work, involving much standing 
and the carrying of heavy weights during childhood, when tlie 
bones are in a plastic condition. Probably this is a predisposing 
factor in the majority of cases, but since no deformity of the 
sacrum exists, it would seem that some abnormal laxity or weak¬ 
ness of the posterior sacro-iliac ligaments must also be present to 
permit of simple displacement of that bone. It is probable that 



Fig. 307. —The Flattened Pelvis. Rachitic Flat Pelvis. 

Typical Minok Degree. 

in some cases such a relaxation takes place at the period of 
puberty, as a result of anaemia and general debility, which in 
their severe forms lead to the lateral curvature of the spine so 
common at this age. * 

The sacrum is normal in shape, but, without any rotation 
around its transverse axis, it is displaced bodily downwards and 
forwards into the pelvis, and thus produces an antero-posterior 
contraction, which is slightly more marked at the inlet, but 
is also present throughout the wbole extent of the pelvis. In 
comparison with the conjugate, the transversi and oblique 
diameters are relatively lengthened. Sometimes, the transverse 
ditimeter is actually lengthened, but in the majority pf cases it 
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is slightly shortened. The whole pelvis, indeed, is often small, 
:ind this is usually regarded as evidence that there is a general 
sli'dit arrest of development in the pelvic bones, since, if this 
was not the case, the flattening would necessarily produce a 
lompensatory increase in the transverse diameter. On this 
;u count, the deformity is often supposed to be the result of con¬ 
genital causes. If, however, we suppose the deformity to be 
produced at puberty in the manner described, there is no need to 
asbume such a hypothesis, since, owing to the elongation of the 
posterior arm of the iliac lever, the ossa innomlnata at that period 
are sufficiently firm to resist the increased outward force exerted 
upon them in the region of the acetabula. Moreover, the general 
arrest of development brought about by anasmia is sufficient to 
.account for the smallness of the pelvis. This view is borne out 



Fig. 308. —Rachitic Flat Pelvis. Typical Minor Degree. 

'V, Outline of brim : B, sagittal section. (Outline of normal pelvis in 
black, of contracted pelvis in red ) 


by the fact that, in many cases, when the transverse diameter is 
diminished in length, the os innominatum is not unduly curved. 

As a result of the sacral displacement, the posterior superior 
iliac spines approach more closely than normal to the middle 
line ^hind the sacrum, and rnus constitute an important aid to 
the diagn^is of the condition. 

Bawltic Flat PaItu. —The changes found in the rachitic 
variety of flattened pelvis are, for the most part, the direct results 
of the pressure of the body-w|ight acting downwards through the 
^rum, and of the counter-pressure* acting upwards and inwards 
through the heads of the femora upon bones which have become 
softened and atjrophic from di^lease. The amount of flattening 

* The counter-pressure alone does not act inwards, but the combined forces 
of the reaction to body-weight and of muscular action act upon the aceta¬ 
bula in the direction stated. 
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and general deformity produced depends, first, upon the duration 
and severity of the rickets, and, secondly, upon the forces acting 
upon the pelvis. 

In infants, the body-weight is the most important of these 
forces, and is responsible for the greater part of the deformity 
since the disease usually sets in before walking or standing is 
attempted, and having once set in, prevents both walking and 
standing. For this reason, there is but little counter-pressure 
against the acetabula, and,the effects of muscular action, though 
manifest, are diminished. The changes which rickets produces 
in the skeleton are twofold. First, it retards, and even for a 
time completely arrests, bony development, and therefore the 



Fig. 309.- The Fiattened Pelvis. Rachitic Flat Pelvis. An Ex¬ 
treme Degree associated with Dislocation of Left Sacro-iliac 
Joint and Consequent Slight Obliquity. 

pelvis is found to retain throughout life several of its infantile 
characteristics. Secondly, distinct pathological changes occur. 
The bones become softened owing to a deficiency in the deposi¬ 
tion of calcium salts, and the amount of. cartilage in the neigh 
bourhood of joints and between the growing ends of 'the bones 
becomes increased in amount. This latter change is especially 
marked in the acetabular cartilage which unites the ilium, ischium 
and os pubis, and the innominate bdhes are in consequence liable 
to yield at this weakened part. When recovery once sets in the 
bones rapidly ossify, and, in the «dult, their stij[icture is some¬ 
times normal. As a rule, however, they are more slender and 
thinner than normal, or else unusually dense and hard. In some 
pelves, localised deposits of bone beneath the periosteum are laid 
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down to act as buttresses for the support of distorted parts, and 
occasionally the whole of both the external and the internal aspect 
of the bones are covered with small spine-like protuberances. 

The sacrum is sunk deeply between the iliac lx>nes, being 
displaced forwards and downwards by the body-weight, and is 
at the same time rotated forwards on its transverse axis, so that 
the sacral pfomontory projects disproportionately at the pelvic 
brim, causing great shortening of the conjugata vera, and often 
giving the inlet a reniform outline. Its lateral halves, moreover, 
are often somewhat unequal. The upper two-thirds of the bone 
are almost straight, and are directed nearly horizontally back¬ 
wards, but the lower third is bent sharply forwards, and makes 
an obtuse angle with the upper portion, so that the vertical 
curvature as a whole is increased. The general rotation of the 



Fig. 310.—^Thh Rachitic Flat Pelvis. Extreme Degree 


A, Outline of brim ; B, sagittal section. (Outline of normal pelvis in black, 
of contracted pelvis in red.) 


sacrum prevents the lower part from causing an obstruction 
at the outlet. The normal transverse curvature is absent, and 
the front of the bone is flat, or even slightly convex, from side 
to side, due to the bodies of the sacral veitebrce being displaced 
further fqfwards than the lateral portions, which are anchored in 
position by the ligaments binding them to the ilium. Frequently, 
also, that portion of the ilium, which lies on each side of the 
sacrum and bounds the pos^ro-lateral portion of the true pelvis, 
IS pushed forwards by the pressure of the lateral masses of the 
sacrum, and forms a rounded angle with the anterior part of the 
M innominatuQi above the great sciatic notch. In these cases, 
reniform shape of the inlet already referred to is very evident. 

The lessening of the inward pressure exerted by the heads of 
the femora upon the ossa innominata, together with the excessive 
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formation of cartilage in these bones, enables the body-weight tu 
manifest itself more effectively, and consequently the bones 
present an excessive degree of outward curvature. The trans¬ 
verse diameter of the brim is therefore increased relatively to 
the conjugate, but, in many pelves, though relatively increast il, 
it is actually diminished, as a result of the general mal-deveUip- 
ment produced by the rickets. 

Other results of the excessive bending of the innominate 
bones are an unusual prominence of the anterior parts of tht- 
ilio-pectincal lines, and a flattening of the bodies of the pulm 
bones so that they become almost straight from side to side. Tlie 
pubic arch also is greatly widened. The conjugate diameter, 
which has been seen to be much shortened at the inlet, undergoes 
an immediate and considerable increase in length below the brim, 
on account of the curvature and position of the sacrum. At the 
outlet, it again undergoes some diminution, but not to any marke<l 
extent, and this diameter may be even longer than in the normal 
pelvis. 

The tubera ischii are widely separated and somewhat everted, 
partly due to the curvature of the innominate bones, and partiv 
to the pull of the adductor muscles of the thigh. The transverse 
diameter is therefore widened at the outlet. The general result 
of these changes is to produce a pelvis flattened at the brim, and 
increasing in capacity from above downwards in both the con¬ 
jugate and transverse directions. 

in the false pelvis, the iliac fossae are flatter and more vertical 
than normal, and look almost directly forwards. The cur\atuie 
of the iliac crest is diminished, probably owing to a persistence 
of the infantile type, and the anterior superior iliac spines are 
directed rather outwards than forwards, so that the distance 
between them is as great, or even greater, than between any 
other corresponding points on the crests. In consequence of the 
position of the sacrum, the posterior iliac spines approach one 
another closely. 

Symptoms .—The special symptoms of flat pelvis differ to some 
extent from those of generally contracted pelvis. They will be 
discussed under the same headings as in the former case. 

(i) Effect on the Relation of the Head to the Brim.—In the 
early months of pregnancy there is an increased liability to the 
occurrence of incarceration of a retroverted uterus, in cqpsequence 
of the manner in which the sacral promontory overhangs the 
pelvic cavity. As the degree of narrowing of the conjugate is 
usually considerable, the presenting^head is unable to adapt itself 
to the pelvic brim as in normal cases, and consequently during 
pregnancy the uterus is pushed upwards out of the pelvic cavity. 
As a result of this, pendulous abobmen and malpresentations are 
common during the latter part of pregnancy- During labour, 
for the same reason, the heaid is unable to All the lower uterine 
segment, and premature rupture of the membranes, sudden and 
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, ..iiiplete escape of the liquor amnii, and consequent slow dilata- 
ti.in of the uterine orifice, are the rule. 

^^i) Effect on the Foetus.—The caput succedaneiitn is of large 
>1/6, though it does not reach the dimensions that it usually reaches 
m c.'ises of generally contracted pelvis. At first, it forms in 
the region of the anterior fontanelle, and then travels btickwards 
ntcr the surface of the anterior or posterior parietal bone, accord¬ 
ing as one or other presents. The moulding of the head is not 
.1'; great as in generally contracted pelvis, although the actual 
lucssure on the head is perhaps greater. This can be readily 
iiiulerstood, if we remember that in generally contracted pelvis 
liressurc is exerted on the head uniformly all round by the brim, 
lUiile, in flattened pelvis, the pressure is mainly exerted on two 
points of the head by the promontory and the sympliysis. In 
(onse<iuence, in the former case there is a tendency for an 
• lA.iggerated degree of the normal process of moulding to occur, 
while, in the latter case, the tendency is rather to the occurrence 
nf dinting of the bone which is in relation to the promontory. 

1 ;i tliis way, the posterior parietal bone is flattened, and, in tlie 
greater degrees of contraction, a large spoon-shaped or fuiinel- 
^haped depression may be found on it, or even fracture of tlie 
hone may occur. In the lesser degrees of contraction, a gutter- 
shaped groove is found running parallel with the sagittal suture. 

I n the case of an after-coming head, this groove runs from the 
.interior inferior angle of the parietal bone upwanls and back¬ 
wards towards the parietal eminence. 

(3) Effect on the Mechanism of Expulsion.—Tlie alterations 
which are met with in the normal mechanism of a vertex 
presentation in flattened pelvis are due to two things First, to 
the obstruction offered to the descent of the bi-parietal diameter 
I'f the head; and, secondly, to the resistance of the promontory, 
rile obstruction offered to the descent of the bi-parictal diameter 
results in an alteration in the presentation and in the relation of 
the head to the brim. In consequence of the narrowed conjugate, 
the head is unable to engage in the ordinary manner with its 
antero-posterior diameters corresponding to one or other oblique 
diameter of the brim, and is forced instead into a transverse 
position, where it lies with a diameter slightly anterior to the 
sub-occipito-bregmatic diameter, corresponding to the transverse 
diameter «f the brim. In this position, the bi-parietal diameter is 
slightly to one side of the conjugate, but is still prevented from 
descending by the pelvic contraction. The anterior part of 
the head is, however, frefe tc^ descend, and, as it is driven down¬ 
wards by the contraction, the head becomes slightly extended, 
with the result that a diameter which approximately corresponds 
to the occipitc^frontal diameter comes to lie in the transverse 
diameter of the pelvis, and that the anterior fontanelle constitutes 
the presenting point. At the same time, the entire head glides 
laterally towards the side of the pelvis to which the occiput 
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points, and thus brings the bi-parietal diameter into the later;ii 
sweep of the brim, where there is more room for it, and alw, 
brings the smaller bi-temporal diameter into the conjugate. The 
effect of these changes is that, the head presents at the brim 
with the fronto-occipital diameter corresponding to the transverse 
diameter of the pelvis and the bi-temporal diameter to the eon. 
jugate diameter, and the anterior fontanelle lowest. At a siniil.ir 
stage in a normal pelvis, a diameter slightly anterior to the suli- 
occipito-bregmfitic diameter corresponds to one oblique diameter 
of the pelvis and the bi parietal diameter to the opposite obii(]iie. 
and the vertex lies lowest. The resistance of the promontory 
brings about a further alteration in The relation of the head to 
the brim. On account of the manner in which the piu- 
montory projects into the brim, the resistance offered to tlie 
descent of the part of the head which lies in contact with it, 
i.f., the poslerior parietal bone, is greater than the resistance > 
offered to the part of the head in contact with the symphysis, /.r., 
the anterior parietal bone. ' In consequence, the latter descends 
more rapidly, the head rotates round its antero-posterior diameter, 
the sagittal suture approaches the promontory, and the anterior 
parietal bone lies lowest. This position of„the head is known 
as posterior asynclitism, presentation of the anterior parietal 
bone, or Naegele’jir obliquity. In cases of great contraction, 
the sagittal suture may move round almost into contact with the 
promontory, and the ear replace the anterior fontanelle as the 
presenting point-a so-called ear presentation. In practice, we 
recognise that the extent to which Naegele’s obliquity occui- 
is an indication of the degree of contraction present, and that, il 
the sagittal suture comes within half an inch of the promontory, 
it is impossible for the head to be born (Litzmann*). If, on the 
other hand, the degree of contraction is not too great, the anterioi 
parietal bone becomes fixed behind the symphysis, and the head 
rotating round it as a fixed point, the posterior parietal bone 
is squeezed past the promontory, by which it is dinted or grooved 
to a varying extent. At the same time, the occiput passes through 
the brim, and once this has occurred the remaining mechanism 
of the case is similar to that in a normal pelvis, as the diameters 
of the cavity and outlet are usually unaffected in flattened pelvis. 

Anterior asynclitism of the head, or presentation of the 
posterior parietal bone, or Litzmann's obliquity, as it i^variously 
termed, may occur in a few cases, instead of posterior asynclitism. 
Such a condition is rare, and when it does occur will usually 
prevent the passage of the head, “^he mechanism, which is said 
to occur in the few cases in which delivery takes place, was 
described when discussing anterior asynclitism of the head* 

In the case of the after-coming head, a mechanbm very similar 
to that just described must be followed. It is important to 
reipember this, in order that when delivering the head we may 
* ‘ Die Geburt bei engen Becken,' Leipzig, 1884. 
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make the latter follow such a mechanism. The after-coming head 
must pass through the brim in a transverse position, the occiput 
as far to one or other side as it will go, and flexion at first not too 
marked. Efforts at jaw traction may tend to cause too great 
a degree of flexion, and it is perhaps for that reason that Martin’s 
method, in which delivery is efiected by pressure through the 
al)ilominal walls, is found to be superior in these cases to 
Smellie's method. In Martin’s method, the degree of flexion can 
he regulated, while in Smellie’s method flexion is of necessity as 
complete as the resistance to the descent of the head will allow, 

{4) Effect on the Uterus and Vagina.—In a flattened pelvis, 
the head does not fill the brim in the same complete manner as 
is the case in the generally contracted pelvis, but rather is in 
contact with it at two points only—the sacral promontory and 
the back of the symphysis. In consequence, oedema of the vagina 
I and vulva is not as commonly met with as in generally con¬ 
tracted pelvis. On the other hand, rupture of the uterus, either 
in the thinned lower uterine segment or by rubbing through of 
tile portion nipped between the head and the two points of 
contact with the pelvis, is more common. 

Diagnosis. —The (Jiagnosis of flattened pelvis is made by finding 
that the conjugate diameter of the brim is diminished, while the 
other diameters are normal in length. 

Treatment. —In contraction of the first degree, we have a choice 
between allowing the head to mould through the brim, and per¬ 
forming prophylactic version. As the degree of contraction is 
i-hght, the former method offers the best prospect of success, and 
should be adopted unless there is some reason to suppose that tlie 
licad is above the normal size, in which case prophylactic version 
may be preferable. If the former course is adopted, the moulding 
of the head through the brim must be left to the natural efforts so 
long as it is possible to do so consistently with the safety of the 
mother, or until the foetus dies. If danger-signals on the part of 
the mother appear, an attempt may be made to extract the foetus 
with the forceps; and, if the foetus dies during labour, perforation 
may be performed in order to save the mother from unneces¬ 
sary suffering. So long as the head remains above the brim, the 
forceps is contra-indicated, as it interferes with the mechanism 
peculiar to flattened pelvis, and, moreover, tends to increase the 
lateral ai^ antero-posterior diameters of the head, as has been 
shown. Once the head has passed the brim, the forceps may be 
applied, if it is necessary to do sa 

In the second degree of Mlvic contraction, the induction of 
premature labour is the best line of treatment. If the patient is 
not s^n sufficiently early in pregnancy for this to be done, 
prophylactic version offers the 1)<st prospect of saving the foetus, 
unless we perform symphysiotomy or Caesarean section. In this 
degree, the probability of the heaid moulding through the brim is 
too unlikely to render it a suitable treatment to adopt. Prophy- 

48 
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lactic version, on the other hand, if performed by a skilful 
obstetrician, offers a fair prospect of success. As has been 
already mentioned, Martin’s method offers the best means of 
delivering the after-coming head. The latter must be brought 
through the brim with its antero-posterior diameter correspond¬ 
ing to the transverse diameter of the brim, with the occiput as 
close as possible to the side of the brim towards which it is 
turned, and without an undue degree of flexion. At the same 
time, care must be taken not to allow the chin to catch above 
tile side of the brim, as if that occurred the prospect of delivering 
the foetus alive would be very small. As soon as the brim is 
passed, the face is rotated posteriorly and the degree of flexion 
may be increased. The remainder of the delivery of the head 



Fig. 311.—The Flattened Pelvis. Rachitic Gbnerallv 
Contracted Flat Pelvis. 


is similar to that in a normal- pelvis. If the patient is not seen 
until too late in labour to perform version, there is as a rule 
nothing to be done save to perforate, or, if the circumstances 
are favourable, to perform symphysiotomy. Attempts to extract 
with the forceps in the case of a head of norm^ size are 
inadmissible, on account of the danger to the mother. 

The Generally Contracted Flat Pelvis. —The essential 
feature of the generally contracted fiat pelvis is contraction of all 
the diameters of the brim, especially marked in the true conju¬ 
gate, which is diminished out of proportion to thetother diameters. 
This form of contraction includes two varieties, the simple or 
non-rachitic generally contracted flat pelvis, and the rachitic 
generally contracted flat pelvis. 
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The Non-BacUtic Generally Contracted Flat Pelvis. — This 
variety is the rarer of the two. It resembles a justo-minor pelvis 
in which the sacrum has become depressed into the pelvic cavity, 
\\ ith consequent diminution of the conjugate diameter out of pro¬ 
portion to the diminution of the other diameters. It is probably 
the result of causes similar to those which produce a justo-minor 
pelvis, and can be distinguished from the rachitic variety by the 
absence of deformity of the sacrum. Occasionally flattening, 
with general contraction, results from faulty development of the 
ns innominatum, without sacral displacement. The anteriOT 
portion of this bone remains shorter than normal, possibly due to 
premature osseous union with the posterior part, and conse- 
ijiiently leads to antero-posterior contraction. The transverse 



Fig. 312.—The Rachitic Generally Contracted Flat Pelvis, 

■t. Outline of brim ; B, samttal section. (Outline of normal pelvis in black, 
of contracted pelvis in red.) 


diameter also is short, because the early ossiflcation prevents the 
development of the normal curves of the bones. 

The Bachitic Generally Oontracted Flat Pelvis.—This variety is 
comparatively common, but does not require any lengthy descrip¬ 
tion, because it is almost identical in appearance with the flat 
rachitic pelvis, except that there is more general contraction. It 
IS the result of rachitis of a more severe type than that which 
leads to the flat rachitic pelvis, and which is responsible not only 
for the flattening, but also fqp the pronounced arrest of develop¬ 
ment of the bones which leads to general contraction. The 
i’acrum is deformed and displaced, and the bones are charac¬ 
teristically rickety. It is, as would be expected, most commonly 
found in small women. 

Symptoms ,—The symptoms of generally contracted flat pelvis 
are perhaps more marked than are those of either of the 

48— 2 
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forms with which we have so far dealt, and are—as is natural - 
composed of those peculiar to both these forms. 

(1) Effect on the Relation of the Head to the Brim.—In this 
form of pelvis, the brim is somewhat triangular in shape, and the 
degree of contraction is often considerable. The head is found 
completely above the brim at the commencement of labour, and, 
consequently, pendulous abdomen is the rule and malpresenta- 
tions are very common. Even when the head enters the brim, 
it does not fill the latter, nor can it descend into and fill tlie 
lower uterine segment; consequently, premature rupture of tlie 
membranes and complete escape of the liquor amnii are the 
rule. 

(2) Effect on the Fcetus.—As the head usually enters the brim 
in a flexed position, the caput succedaneum forms in the region of 



Fig. 313.—Pelvis op Congenital Dislocation of the Hips. 

the posterior fontanelle, and attains a large size. Considerable 
moulding of the head occurs, and marked dinting and grooving ot 
the posterior parietal bone are even more c6mmon than in flat 
pelvis. 

(3) Effect on the Mechanism of Expulsion.—The effects on the 
mechanism of expulsion of the general contraction and of the 
flattening of the brim are very obvious. The head ^enters the 
brim in a degree of flexion proportionate to the degree of general 
contraction, and usually with the sub-occipito-bregmatic diameter 
corresponding to the transverse diaipeter of the pelvis. Naegele’s 
obliquity or posterior asynclitism usually occurs, but in some cases 
—one-mth (Winckel)—anterior asynclitism may be met with. 
Internal rotation occurs later thaft usual, and thQ> head may even 
emerge in an oblique or transverse position. This, and the &ct 
.that delivery is usually rapid once the head has passed the brim, 
1^09 due to the increase which occurs in the diameters of the 
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pelMc cavity in this variety of contraction on account of the 
divergence of the pelvic walls. 

(4) Effect on the Uterus and Vagina.—Laceration of the cervix, 
rupture of the lower uterine segment, or rubbing through of a 
nipped portion of the uterine wall, are especially common in this 
form of contraction. 

Treatment .—The treatment of generally contracted flat pelvis is 
in tlie main similar to that of generally contracted pelvis. Inas¬ 
much as the posterior fontanelle presents at the brim, the applica¬ 
tion of the forceps in contraction of the first degree, when the 
head fails to mould through the brim, may have a better chance 
of success than it has in flat pelvis, while, on account of the 
general contraction, extraction of the after-coming head after pro- 
phylactic version is usually difhcult. 




I'lo. 314 .—Pelvis of Congenital IJislocation of the Hips. 

Outline of brim; B, sagittal section. In this specimen there is no 
noticeable flattening. (Outline of normal pelvis in black, of contracted 
pelvis in red.) 


The Pelvis of Congenital Dislocation of the Hips.— The 
form of pelvis met with in the condition which is usually 
termed double congenital dislocation of the hips is one which, 
irom a developmental point of view, is of extreme interest, 
although It gives rise to only slight difliculty during labour. It 
is a rare form of pelvic contraction. 

In cases of congenital dislocation of the hips, the heads of the 
femora most commonly artiefilate with the dorsum ilii above and 
behind the region of the acetabula, and at the same time are 
placed farther ^part than is normal. The resultant changes in 
the pelvis are caused, firstly, by the transmission downwards of 
the body-weight along a more posterior plane than normal, and, 
secondly, by the altered action of the various groups of muscles 
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attached to the pelvis and femora, owing to the change in the 
level of their attachment and of their direction. 

Owin^ to the position of the femora, the anterior support of 
the pelvis is removed, and is replaced by a force which tends to 
drive the posterior half-ring of the pelvis upwards, and to increase 
the pelvic obliquity. At the same time, the pull of the ilio-femoral 
ligaments and of the ilio psoas muscles tends to displace the 
anterior part of the pelvis backwards, and thus still further to 
increase the obliquity. The extent of the action of the ilio-psoas 
in this direction is shown by the depth of the groove which tlio 
muscle hollows out on the ilium behind Poupart's ligament, 
where it plays against the bone. 

The increase of pelvic inclination causes a greater proportion 
of the body-weight than normal to exert its action along the plane 
of the inlet, and tl)is, combined with the want of anterior support, 
results sometimes in a depression of the promontory of the sacriini, i 
and consequently causes a moderate degree of flattening at the 
brim. The vertical curvature of the sacrum is somewhat in¬ 
creased, and the coccyx projects downwards into the pelvis, but 
since it is at the same time rotated upwards, the conjugate 
diameter of the outlet is not diminished in leqgth, and even may 
be increased. 

The absence of inward pressure against the acetabula causes 
the normal curvature of the os innominatum to become ac¬ 
centuated, and thus leads to slight increase of the transverse 
diameter at the inlet. The transverse diameter of the outlet is 
also widened, but in a more marked degree, the tubera iscliii being 
pulled forwards and outwards by the muscles attached to them, 
while at the same time the sub-pubic angle is enlarged. The 
upward thrust of the femora posteriorly, in addition to producing 
increased pelvic obliquity, causes the venter ilii on each side to 
assume an almost vertical position, and frequently the crest may 
be seen projecting outwards under the skin. The bones of the 
posterior part of the pelvis are dense and large, in consequence of 
the increased pressure which is thrown upon them. On the other 
hand, the anterior part of the pelvis, which has little weight to 
sustain, is thin and slender. 

Patients, who are the subjects of this deformity, can be readily 
recognised by the marked lordosis of the lumbar and lower dorsal 
vertebrae—a lordosis which is developed compensatory to the 
great pelvic obliquity, and by the fact that the abdomen lies on 
a plane anterior to the anterior aspect of the thighs. If con¬ 
genital dislocation exists on one side only, an oblique deformity 
of the pelvis is produced. 

Dia^sis .—Tne diagnosis can frequently be made from the 
waddling manner in which the patient walks, resembling the 
mode oT progression of a duck. On examination of the pelvis, 
when the patient is Imng down, the great trochanter of the femur 
- fiill be found above N 61 aton‘s line, the line joining the anterior 



r,//. PELVIS OF CONGENITAL DISLOCATION OF THE HIPS 759 

■rmr soine and the tuberosity of the ischium on the same 
Under ordinary circumstances, this line touches the top o 

The degree of contraction met with in this pelvis is 
not as a rule sufficiently great to interfere with the normal pro- 
" e.s'of labour. If, however, the contraction is greater than 
nsu tl the case is treated in a similar manner to a flat pelvis. 
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THE BASE FOBMS OF CONTRACTED PELVIS 

Obliquely Distorted Pelvis—The Kypho-scoliotic Pelvis—TheCoxalgic Pchis 
—The Synostotic Pelvis. The Transversely Contracted Pelvis—The Pi- 
lateral Synostotic Pelvis—The Kyphotic Pelvis. The Funnel-shaped i 
Pelvis. The Irregularly Compressed Pelvis—The Osteo-malacic Tn- 
radiate Pelvis—The Rachitic Triradiate Pelvis. The Spondylolisthetic 
Pelvis. Pelvis Deformed by Tumours, Fractures, and Dislocations. 
Split Pelvis. Pelvis Justo-major. 

In the previous chapter, we have referred to certain of the 
rare varieties of contracted pelvis—viz., the generally contracted 
rachitic pelvis, the dwarf pelvis, the generally contracted flat non¬ 
rachitic pelvis, and the pelvis of congenital dislocation of the hips, 
because the nature of the deformity in these cases and the effect 
on labour are almost identical with the nature and the effects of 
the common varieties of contraction. In the following chapter, 
we shall discuss the remaining classes of contracted pelvis, all of 
which are of rare occurrence. 

According to the classification we have adopted, we have still 
to deal with the following classes :— 

III. Obliquely Distorted Pelvis. 

(1) By spinal curvature—kypho-scoliotic pelvis. 

(2) By imperfect or abolished use of one limb—cox- 

algic pelvis. *■ 

(3) By asymmetry of the sacrum—unilateral synos¬ 

totic pelvis, Naegele's pelvis. 

IV. Transversely Contracted Pelvis. 

i i) Bilateral synostotic pelvis, Robert's pelvis. 

2) The kyphotic pelvis. 

V. Funnel-shaped Pelvis. » 

VI. Compressed or Triradiate Pelvis. 

(i) The osteo-malacic pelvis. 

(a) The rachitic pelvis. 

VII. Spondylolisthetic Pelvis. 

760 
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\ III. Pelvis Narrowed by Exostoses, Fractures, and 
liosv Tumours. 

IX. Split Pelvis. 

Obliquely Distorted Pelvis. 

An obliquely distorted pelvis is one in which there is a deviation 
III a part of or the whole pelvis towards one or other side, in such 
a manner that a marked difference exists in the respective lengths 
of the oblique diameters. 

Varieties. —Three varieties of oblique distortion are met with, 
e.uh of which is produced by a different cause. These are :— 

(1) By spinal curvature—kypho-scoliotic pelvis. 

(2) By imperfect or abolished use of one limb—coxalgic 

pelvis. 

(3) By asymmetry of the sacrum—unilateral synostotic 

pelvis, Naegele’s pelvis. 

Frequency ,—Oblique distortion of the pelvis is a rare deformity 
in these countries. According to Winckel’s statistics, it occurs in 
two per cent, of cases of pelvic deformity. The kypho-scoliotic 
pelvis is the commonest of the three varieties. 

/litiology and Characteristics.—In all these varieties of oblitpic 
contraction, one important factor in producing the obliiiuity is 
constant, and consists in the unequal transmission of the body- 
weight through the lower limbs, whereby the effect of pressure 
from above and counter-pressure from below manifests itself 
during the period of growth to a greater extent upon one 
os innominatum than upon the other, and thus, by leading to 
unequal curvature of the two bones, gives rise to oblique 
deformity. Important differences, however, exist in the different 
varieties, because in one—the oblique synostotic pelvis — the 
primary obliquity is due to abnormal development or pathological 
change in the pelvis itself; while in the other two varieties, 
which, indeed, might be grouped together, the obliquity is 
entirely secondary to the effects of pressure unequally trans¬ 
mitted to the lower limbs owing to changes which have occurred 
outside the pelvis. In all vaiieties, the following defects can l>e 
noted:— 

(i) One oblique diameter is shorter than the other. 

{ 2 ) The conjugate diameter deviates from the sagittal plane. 

( 3 ) The ala of the sacrum on the side of greater pressure is 
imperfectly developed, and tie curvature of the os innominatum 
on the same side is diminished, while the cur^Titure of the other 
os innominatuip is increased. * 

( 4 ) The pelvic cavity is divisible into a narrow part, towards 
which the sacral promontory is directed, and into a wide part, 
bounded in front by the symphysis pubis. 
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The Kypho-scoliotic Pelvis. —This is the commonest variety 
of obliquely contracted pelvis. It is the result of a scoliosis or 
lateral curvature of the vertebral column; and, since rickets in 
early life is the most common cause of this, the oblique distor¬ 
tion is often associated with some degree of flattening and other 
rachitic changes. The convexity of the lateral curvature is most 
often directed to the right side in the dorsal region, and is com¬ 
pensated by a left-sided lumbar scoliosis, which causes the left 
lower limb and the left side of the pelvis to be overweighted. As 
a result of this the promontory of the sacrum is deviated to 
the same side as the convexity of the lumbar curve, and the 



lateral mass of the sacrum on the same side is smaller than 
normal, even the anterior sacral foramina on the overweighted 
side being diminished in size. The articular surface also is dis¬ 
placed downwards and forwards upon the ilium, while, as a rule, 
the long axis of the sacrum is directed towards the sound side. 

The disproportionate muscular development of the over¬ 
weighted side causes the inward thnfst of the head of the femur 
against the acetabulum to be increased in force, and, by hindering 
the development of the normal curvature of the o^innominatum, 
brings about a still further approximation of the acetabulum to 
the saao-iliac joint, the latter, as we have already seen, being 
itself displaced forwards upon the ilium. Characteristic features 
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(I’.i refore, in all these cases, are marked shortening of the space 
Ix-tween the sacro-iliac joint and the acetabulum, and the 
‘.iiiallness of the great sciatic notch on the side of the lumbar 
scoliosis. Indeed, if the bones have been rendered pliable by 
rickets, the pressure of the femur may cause a marked angular 
lund of the os innominatum posteriorly at its weakest place, 
uliere it bounds the great sciatic notch above, and thus convert 
ilic above-mentioned interval into a passage so narrow as to 
prevent the entrance of any part of the fcetus. The anterior 
p.irt of the os innominatum always maintains an almost straight 
course. 

.Vnother effect of the increased pressure of the femur is that 
the symphysis pubis is driven over towards the opposite side. 
Tliis displacement is aided by the fact that, as the healthy os 
innominatum is hollowed out, it exerts a pull upon the symphysis, 
, and this pull is not counterbalanced in the ordinary way by 



Fio. 316.—The Kvpho-scoliotic I’elvis, 

Outline of brim. (Outline of normal mlviis in black, of contracted 
pelvis in red.) 

tile development of a corresponding curvature in the other bone. 
This latter force, moreover, is greater than normal, since the 
underweighted os innominatum becomes excessively curved, owing 
to the diminution of the inward thrust of the femur on that 
t-ide. In this way, the symphysis pubis is pushed and pulled 
towards the sound side, and comes to subtend anteriorly a wide 
liollowed-out portion of the pelvic cavity, while the conjugata 
tera becc^mes correspondingly displaced from the mesial plane. 
The oblique diameter on the overweighted side is considerably 
longer than its fellow, and the antero-posterior diameter drawn 
In the mesial plane of the body is much diminished in length. 
Amongst other results of the'*pressure distribution, we may notice 
that the overweighted ilium projects further back, and is situated 
nt a higher lev^ than the opposite ilium, the distance from its 
posterior superior spine to the spines of the sacrum being also 
diminished as compared with the sound side. The entire bone 
has, in fact, slipped upwards and backwards upon the ala of the 
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wrum. Its structure is abnormally compact, on account of the 
increased weight which it has to sustain, and the muscles in 
relation to it are hypertrophied. The venter ilii on the affected 
side is unusually flat, lies almost vertically, and it is directed more 
inwards thM forwards. The opposite os innominatum, on the 
other hand, is abnormally slender, and the muscles and ligaments 
in relation to it are poorly developed. 

The Coxalgic Pelvis. —This term is applied to a pelvis which 
has become obliquely deformed as a residt of unequal lateral 
pressure due to imperfect or abolished use of one lower limb. 

The most common morbid causes of the condition are tuber- 



Fio 317.— Oblicub Distortion of thb Pelvis. The Coxalgic Pelvis. 
Note the diseased condition of the right hip-joint. 


cular disease of the hip^oint, some variety of unilateral talipes, or 
congenital shortening of one leg. Early amputation of one lower 
limb may produce a.similar result. 

In cases in which one limb is shorter than the other, but is still 
capable of being used, the pelvis will be tilted downwards on the 
diseased side in a compensatory manner, and thus increased 
weight will bo thrown upon the shortened limb. In consequence 
of tnis, changes take place in the pilvis exactly similar to those 
which have been described in the kypho-scdiotic pelvia More- 
over, scdliosis of the lumbar vertehrse, vrith the copvexity directed 
towards the diseased side, almost invariably occurs, and con- 
tri^tea to the' graetnl effect. The ala of the ca mim on the 
t Hi ieawd tide trains smalt, and is driven downwards and for- 
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w iircis into the pelvis. The innominate bone on the same side is 
unable to develop its normal degree of curvature, and remains 
almost straight from before backwards; while its fellow becomes 
t .\c essively curved, and pulls the symphysis pubis over towards 
the healthy side, towards which side, in consequence, the conju* 
^>ate diameter is directed. The oblique diameter of the diseased 
side is contracted, and the opposite oblique diameter is lengthened. 

If, however, the use of one lower limb is entirely abolished, the 
tsactly opposite variety of obliquity occurs. In these cases, all 
the weight of the body is necessarily transmitted through the 
sound limb, the muscles and bones of which become much hyper¬ 
trophied. The os innominatum on the diseased side is excessively 
hollowed out, and the symphysis pubis is displaced towards that 
side. The bones also on the diseased side are slender, especially 
in front, and the venter ilii may be more vertical than usual. 



Fig. 318.—The Coxalgic Pelvis. 


Outline of brim. (Outline of normal pelvis in black, of contracted 
pelvis in red.) 

1 he oblique diameter on the sound side is diminished, and the 
opposite oblique diameter is lengthened. It is only in rare in- 
-stances that more than a very minor degree of obliquity is 
produced by any form of coxalgia. 

The Unilateral Synostotic Pelvis, or Pelvis ok Naegele. 
—The distinguishing and characteristic feature of this pelvis is 
ankylosis of the sacrum with the ilium on one side, and almost com¬ 
plete atrophy of the lateral mass of the sacrum on the same side. 

The actuu cause of this ankylosis is different in different cases. 
In the majority, it is probably due to a congenital and unilateral 
failure of the centres of ossification from which the lateral part 
of the sacrum is normally developed. This causes a pronounced 
and unilateral narrowing of the sacrum, and excessive pressure 
is therefore thrown upon the deform^ side. This pressure 
displaces the sacrum, downwards and forwards on that side, and 
ultimately is responsible for the occurrence of synostosis by the 
atrophy which it occasions in the joint surfaces. In other cases. 
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it is probable that the sacrum in the first instance becomes 
slightly displaced forwards on one side, as a result of injury 
and then becomes ankylosed in its new position, thus preventing 
further lateral development. In a few cases, inflammation of 
the sacro-iliac joint may be the cause of both displacement and 
synostosis. 

The ankylosis generally takes place in early life, and there- 
fore leads to considerable pelvic deformity. Should it occur at 
a later ^riod, but before the skeleton has completed its develop¬ 
ment, a lesser degree of distortion is the result. 



The unequ^ transmission of the body-weight is the mechanical 
result of the fact that the distance from.the middle of the base of 
the sacruin to the sacro-iliac articulation on the diseasfd side is 
leM than the distance between the two similar points on the sound 
side, and that therefore more pressure is brought to b«ir upon the 
dise^d side, the muscles and ligaments of which become pro¬ 
portionately hypertrophied. The in^rd thrust of the head of ' 
the femur is therefore incre^ed on the ankylosed side, and, 
at the same time, the ankylosis renders the levemge exerted by 
the outwarfl pull of the sacro-iliac ligaments entirely nugatory, 
^though the growth of the os innominatum itself is not interfered 
with. 



OK A USILATEK*.- SvSOSTOT.C OH NaEOKUC. 


Xote the absence of the riKht "^^robtiae joint and of the nght 

of tlte sacrnm. (From a sk.asram ,f p,. Steevens' 

a patient who was confined m the Maternnx 


Hospital.) 
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The general result of these changes is similar to that which has 
been already described in the other forms of oblique pelvis, but the 
oblique distortion is usually much more pronounced. The pro¬ 
montory of the sacrum is depressed and driven forwards on the 
di!.ea5ed side, and the front of the sacrum looks towards the same 
side. The ankylosed os innominatum is almost straight from 
k'fore backwards, and is displaced upwards. The transverse 
diameter of the pelvis is shortened throughout the whole extent 
of the.cavity, but especially at the outlet by the inward and 
l)ackward projection of the tuber ischii. The ischial spine on 
the diseased side forms a marked inward projection. 

The healthy os innominatum is comparatively slender, and is 
hollowed out into a marked concavity, especially at its anterior 
part. The symphysis pubis is drawn over to the sound side and 
subtends the wider division of the pelvic cavity, so that the shape 



Fig. 3 ao.--NAKGKLE's Pelvis. 


Outline of brim. (Outline of normal pelvis in black, of contracted 
pelvis in red.) 


of the inlet becomes that of an obliquely placed oval, the long 
diameter of which approximately corresponds to the oblique 
diameter drawn from the synostosed sacro-iliac joint to the 
opposite acetabulum, and which is cut transversely by the opposite 
and shortened oblique diameter. The conjugata vera is often 
slightly increased in length. The venter ilii on the diseased side 
is almost vertical. It is H;*, and looks almost directly in¬ 
wards, while the posterior superior iliac spine overlaps the back 
of the sadhim, and approaches very close to the middle line of 
the back. 

Some slight scoliosis in the lumbar region is usually present, 
the convexity of the curve being directed towards the diseased 
side 

Symptoms .—The symptoms of oblique distortion of the pelvis 
are those comi^on to all forms of contraction. Their intensity 
depends, upon the degree of contraction pfesent, and this is 
estimated not the length of the conjugate diameter, as in the 
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varieties of contraction with which we have dealt, but by the 
length of the shorter of the two oblique diameters. 

When the degree of distortion is not such as to prevent the 
passage of the head, the. latter usually engages with its sagittal 
diameter corresponding to the long oblique diameter of the pelvis 
—that running from the sacro-iliac joint on the deformed side 
to the opposite pectineal eminence. If, however, the distortion is 
extreme and the sacro-cotyloid distance on the deformed side is so 
short that the head cannot pass into that portion of the pelvu 
cavity which lies behind it, the oblique diameter on the deformed 
side, though actually the longer, is practically the shorter. In 
such a case, the pelvis for practical purposes assumes the form of 
the generally contracted pelvis, and the mechanism of labour is 
similar (Spiegelberg). The head enters the brim in a position of 
marked flexion, its' sagittal suture running obliquely or trans¬ 
versely. The further progress of the case depends on whether# 
the degree of contraction increases or diminishes towards the 
outlet. The passage of the head at the outlet is easiest when the 
sagittal suture corresponds with the anatomically shorter oblique 
diameter, as the obliquity tends to become reversed towards 
the outlet. An after-coming head, howevei;, ptasses more easily 
through the pelvis when the occiput is directed towards the wide 
side of the pelvis (Spiegelberg). 

, Diagnosis.—Inspection of the patient will, as a rule, show that 
the sides of her body are asymmetrical, and a vaginal examina¬ 
tion, if carefully made, will enable the unilateral flattening of the 
pelvis to be recognised. External measurements show that tlie 
iliac bone on one side is higher than normal, and that consequently 
one anterior superior spine lies on a higher level than does the 
other; that the iliac crest rises higher on one side than on the 
other; that the posterior superior spines are unequally distant 
from the middle line; and that one spine projects further back¬ 
wards than does the other (Spiegelberg*;. Internal examina¬ 
tion and measurements show that the pubic arch is directed 
somewhat to one side instead of straight forward; that one hori¬ 
zontal pubic ramus does not bulge as far forward as is normal; 
and_ that the corresponding ilio-pectineal line is more or less 
straightened, while the promontory can only be reached witli 
difficulty, if at all. When the promontory can be reached, it 
appears to deviate from the middle line, and not tp face th<’ 
symphysis (Spiegelberg^. The condition of the pelvis is most 
likely to attract attention in the case of a kypho-scoliotic or 
coxalgic pdvis, on account of the (^vious lesions that are present 
in the spinal column, the hip-joint, or the lower limb. The 
Naegele pelvis due to disease of, or in the neighbourhood of, 
the sacro-iliac joint can be rec^f^iised by the following measure¬ 
ments given by Naegelef for the purpose:— 

* op. cit., vol. ii., p. loa. 
t ' Du Schrig Verengte Becken,' MainU, 1839. 
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(1) The distance from the ischial tuberosity on the deformed 
silk- to the posterior superior spine on the opposite side is shorter 
ihan its fellow. 

(2) The distance from the anterior superior spine on the de- 
tonned side to the spinous process of the last lumbar vertebra is 
shorter than its fellow. 

(3) The distance from the anterior superior spine on the deformed 
side- to the posterior superior spine on the opposite side, is shorter 
than its fellow. 

(4) The distance from the great trochanter on the deformed side 
to tlie posterior superior spine on the opposite side is shorter than 
its fellow. 

( 5 ) T he distance from the posterior superior spine on the deformed 
side to the lower edge of the symphysis is longer than its fellow. 

Spiegelberg considered that these measurements are not of any 
^ fireat value in cases of slight deformity, and that in cases of con¬ 
siderable deformity a diagnosis is best arrived at by introducing 
the hand into the vagina, and noting the distances between the 
a|ie\ of the sacrum and the ischial spines on each side, and 
l>etween the middle of the promontory and the upper and po.sterior 
portion of the floor of the acetabulum (the sacro-cotyloid distance) 
on each side. * 

Treatment .—If the degree of contraction is slight, the head may 
mould successfully through the pelvis. If it fails to do so, per¬ 
foration must be performed. Spiegelberg particularly warned us 
against the application of the forceps or the performance of version 
under any circumstances. If the case is seen sufficiently early, 
and if the degree of narrowing is not very great, premature labour 
sliould be induced. In other cases, Ctesarean section should be 
performed at term. 

Prognosis. —To judge by Litzmann’s statistics, the prognosis in 
this form of contraction is very serious for both mother andfo-tus. 
•According to this writer, out of 28 mothers, 22 died during their 
first confinement; out of 41 labours, only 6 passed off spon¬ 
taneously, and of these 5 were in the same individual; out of 
4 ' children, only 10 were born alive, and of these 6 had the same 
mother. These figures cannot, however, hold good for the present 
day, save in cases in which the e.xistence and degree of the 
contraction are not recognised, as Caesarean section is usually 
' learly indicated, and will yield a very much reduced mortality. 

Transversely Contracted Pelvis. 

transversely contracted pelvis is a pelvis in which there is 
marked symmetrical transverse narrow'ing of the pelvis. 

Varieties. —Two varieties of transversely contracted pelvis are 
met with:— • 

(1) The bilateral synostotic, or Robert's pelvis. 

(2) The kyphotic pelvis. 


49 
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The kyphotic pelvis partakes of the nature of both a trans¬ 
versely contracted pelvis and of a funnel-shaped pelvis. In 
consequence, it is allocated to different classes of contractid 
pelvis by different writers. Litzmann classifies it as a funiiul 
shaped pelvis, but we prefer to follow Spiegelberg and to cla.ssify 
it as a transversely contracted pelvis. 

We shall discuss Robert’s pelvis and the kyphotic peKb 
separately. 

Robert’s Pelvis. —This pelvis was first described by Robert* 
in 1842, and is generally known by his name. It is the result 
of bilateral synostosis of the sacro-iliac joint, similar to tliat 
which occurs on one side in the oblique pelvis of Naegele. 



Fig. 32i.~Tkansvbrse Contraction of the Pelvis, 
Robert's Pelvis. 


The union between the ilium and sacrum takes place at a:t 
early period of life, and thus causes arrest in development of the 
lateral masses of the sacrum, so that this bone is very narrow a'- 
its upper part, and is, indeed, of almost the same width through¬ 
out. Its vertical curvature is lessened or absent, and its tran? 
verse curvature Is replaced by a fdrward conve.\ity, produced by 
the action of the body-weight when the bone is in a more or lesr- 
plastic condition, and after ankylosis has taken place. Tht 
osseous union with the ilia prevents the normal outward Jeveragi- 

* * Beschreibung eiaes im hcichsten Grade querverengten Bekens,' e(c., 
Karlsruhe v. Freiburg, 1&42. 
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.1 tiiu sacrum on these bones, and thus the os innominatum on 
,1 ii side pursues an almost straight course from behind forwards, 
,i 'J the ilio-pectineal lines, which are often unusually prominent, 
almost parallel in their posterior part. The antero-posterior 
ilMiiieter is of normal length or else is slightly diminished, 
;,iul the oblique diameters are rather shorter than normal; but 
the most marked change is the contraction of the transverse 
(li.imeter, which may be reduced at the pelvic brim to less than 
iliiee inches in length. This contraction, moreover, is present 
iliroughout the whole pelvic canal, and increases at the outlet 
111 1 onsef]uence of the great inversion of the tubera ischii. The 
inlet is triangular in shape, the narrow base being formed by 
the i«cral promontory and the apex lying in front at the sym¬ 
physis pubis. Often, the outlet is merely an antero-posterior slit 
lii’tween the ischia, so that the cavity of the pelvis from above 
• downwards is wedge-shaped. 

In front, the descending rami of the pubes are almost vertical 



Fic. 322.—Robert's 1 ’elvis. 


Outline of the brim, (Outline of normal pelvis in black, of contracted 
pelvis in red.) 

HI direction, and meet above at a very acute angle. The bodies 
ot the pubic bones look more outwards than forwards. The 
iliac fossae are flat, more vertical than normal, and are directed 
forwards, and the curvature of the iliac crests is diminished. 

The essential cause of this deformity is probably identical with 
I hat which leads to unilateral ..ynostosis, such as is found in the 
I 'dvis of ^aegele. Without doubt, in a majority of cases, the 
failure of development of the alae of the sacrum is to be referred 
'0 a congenital anomaly, by which the ossiflc centres, from which 
iliese portions of the bone are normally formed, fail to appear, 
and the ankylosis then take^ place secondarily. In other cases, 
the ankylosis may be primary, and occur as the result of some 
disease affecting the sacro-iliae joint, or else rapid ossification, 
and consequent ankylosis, may have occurred in the bones which 
were from the first united by cartilage, owing to the non-appear¬ 
ance of the joint cavity. 


49—3 
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Other writers believe , that in all cases the sacrum is primarilv 
displaced forwards in early life from some unknown cause, possibly 
injury, and that synostosis then results, due to non-apposition of 
joint surfaces. This last theory is in some degree supported by 
the fact that the sacrum is always sunk deeply between the iliac 
bones, and that occasionally the displacement forwards is more 
marked on one side. The approximation of the posterior superior 
iliac spines behind the sacrum forms an important diagnusiu 
addition to the results obtained by internal pelvimetry. 

Synostosis of both sacro-iliac joints in adult life is not im- 



Fio. 323 .—Transverse Contraction of the Pelvis. The Kyphotic 

Pelvis. 


common, and is especially frequent in Ireland, as a result of 
arthritis deformans. It does not give rise to any deformity, but 
might piossibly retard labour by rendering the nutation of the 
sacrum impossible. 

Frrywwy.—Robert’s pelvis is one of the rarest forms of pelvic 
contraction met with. Only about^eight cases of this deformity 
have been described. 

Syiw/tomj.—-The effect of Robert’s pelvis on the mechanism of 
labour is similar to that of any‘of the extreme degrees of con¬ 
traction. The foetus can never be expelled by the natui^ efforts, and 
.t-in many cases it is most difficult to extract it even by craniotomy. 

DMgiiosM.—The external examination of the patient reveals 
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marked shortening of the inter-spinous and inter-cristal distances, 
and of all the transverse measurements of the pelvis. Vaginal 
txaniination will at once make evident the shortness of the 
tran-verse diameters of the true pelvis, and the almost p.'irallel 
, oiirse of the pubic rami. 

Tnatmcnt. —If possible. Caesarean section should be performed 
iti all cases. If this course cannot be adopted, craniotomy must 
be performed. 

Prognosis. —The prognosis in' this deformity is bad. Of the 
cases mentioned by Spiegelberg, six were delivered by 
('a -arean section and two by perforation. Both the latter died. 

Tkk Kyphotic Pei.vis. —The effect on the pelvis of posterior 
riir\ature of the vertebral column depends upon the position of 
ihe curvature. When it is situated in the lower lumbar or lumbo- 
»>atral region, a form of transversely contracted pelvis is produced, 



a. Outline of brim ; B, sagittal section. (Outline of normal pelvis 
black, of contracted pelvis in red ) 


the amount of deformity varying inversely with the height of the 
curvature above the pelvis. As a rule, in these cases a slight 
Compensatory lordosis exists in the dorsal region. The most 
common cause of the kyphosis is tubercular caries of the vertebral 
j'odies, and, in some cases, the base of the sacrum itself may be 
iuvolved. Most of the pelvic changes are due to the abnormal 
direction in which the body-w%ight is transmitted to the sacrum 
-namely, from above downwards and backwards; but Freund 
asserts that son^s of the deviations from the normal adult type 
are due to the persistence of the foetal or infantile form, and that 
secondary changes occur later as a r^ult of the kyphosis. 

On examining such a pelvis, it is found that the posterior 
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curvature has drawn the base of the sacrum backwards, catisino 
it to rotate on its transverse axis, so that the apex is directed 
more'forwards than usual, and the long axis of the bone is situated 
almost in the vertical plane. The centre of gravity of the body 
is also displaced backwards, and the body-weight is thus pre¬ 
vented from exerting its normal influence in driving the sacrum 
forwards and downwards into the pelvis. Its influence in drivin<' 
it directly downwards is, however, increased, and thus the sacrum 
becomes sunk deeply between the iliac bones. At the same time, 
the obliquity of the pelvis is diminished in order that the 
equilibrium of the body may be maintained, and an increased 
strain is thrown upon the ilio-femoral ligaments, as is manifested 
by the prominence of the anterior inferior iliac spines. The 
failure of the sacrum to sink forwards lessens the strain upon 
the sacro-iliac ligaments, and in consequence diminishes their 
leverage action upon the ossa innominata, and leaves the inward . 
thrust of the heads of the femora uncompensated. The result of 
this is that both innominate bones are less curved than normal, 
and that both the conjugate and oblique diameters of the brim arc 
widened, while at the same time a moderate degree of transverse 
contraction is produced. 

At the outlet, both conjugate and transverse diameters are 
contracted, the former owing to the forward movement of the 
lower end of the sacrum, and the latter in consequence of inversion 
of the tubera ischii. The pelvis therefore has a distinctly funnel 
shape. 

Amongst other peculiarities of this type of pelvis, we may note 
that the sacrum is smaller transversely than normal, while its 
transverse concavity is increased. The pull upon it from behind 
and above increases its length and diminishes its vertical curvature. 
The curvature of the iliac crests is diminished, so that their 
anterior spines are widely separated. On the other hand, the 
narrowness of the sacrum causes the posterior superior iliac 
spines to become approximated. The pubis is narrow and some¬ 
what pointed anteriorly, instead of being flat, and the sub-pubic 
angle is narrowed. When the lumbar kyphosis is unusually 
marked, the upper arc of the curve may overhang the pelvic 
inlet in such a manner as to almost completely roof it over. 

In those cases in which kyphosis is situated high up in the 
dorsal region, little or no effect is produced on the pelvis^ or else a 
compensatory lumbar lordosis may exist, and this, overhwging the 
pelvis, produces great antero-posterior contraction just above the 
brim, giving the pelvis something of the appearance found in 
spondylolisthesis. The pelvic obliquity is at the same time 
increased, and thus an additional obstacle to the passage of the 
child is introduced. * , 

Frt^utn ^.—A kyphotic pelvis is of more common occurrence 
^han IS the variety we have just discussed. Kleincollected 
^ * ' Die Geburt beim Kyphotischen Becken,' Anhiv /. Gyn., i8g6,1. 1-128. 
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j.amongst 511,360 and he believed that its true 
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spines and the ischial tuberosities are both diminished, and the 
pubic arch is narrow. 

Treatment.—li the contraction is not very great, the expulsion 
of the foetus may be left to the natural efforts, and if these fail to 
effect delivery, an attempt may be made to extract the foetus with 
the forceps. Ifthisfails, craniotomy must be performed, ^'ersion 
is contra-indicated, as the extraction of the after-coming head 
would be rendered most difficult by the narrow outlet, and, if 
it could not be extracted, its perforation would be also difficult. 
In some cases, it may be advisable to induce premature labour, 



Fig. 3i6 .—The Funnel-shaped Pelvis. 


and, in extreme degrees of contraction. Caesarean section must be 
performed. 

Prognosis .—The prognosis of this form of contraction is serious 
for both mother and foetus. Champneys* estimates the maternal 
mortality at 28'i per cent., the foetal mortality at 40‘6 per cent. 

Funnel-shaped Pelvis, 

In addition to the kyphotic pelvis l^hich has been just described, 
^ and which presents the appeuance of an inverted wedge or funnel, 
* there is another type of pelvis found independent pf spinal curva¬ 
ture, to which the term ‘ funnel-shaped pelvis ’ is applied. 

This form of pelvis is characteri^ by the fact that, while the 
* Op. eii., p. 187. 
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\,iiious diameters of the brim are normal, or at most deviate but 
sli^’htly from the normal, on tracing them down to the outlet 
th”y are found to undergo a gradual diminution in length. This 
diminution usually affects one diameter in a more marked degree 
tlian the other, and has thus led to a division of this variety of 
pthis into transversely contracted funnel-shaped pelves, and 
aiileio- posteriorly contracted funnel-shaped pelves. Of these, 
the former is the more common, and is also the more important 
lioiu an obstetrical point of view. It usually possesses male 
characteristics, and is, in fact, one of the varieties of the virile 
peK'is of some authors. The bones are rather massive and 
II regular, the pubic arch is narrow, and the depth of the pelvic 
(:i\ ity increased. The bodies of the ischia converge below, and 
the ischial spines project prominently inwards. The sacrum is 




Fig. 3*7.—The Funnel-shaped I’elvis. 

A, Outline of brim; B, saaiUal section. (Outline of normal pelvis in 
black, of contracted pelvis in red.) 


narrow, is longer than normal, and its vertical curvature is 
lessened. Above, it is placed rather far back between the iliac 
bones; and, below, it projects forwards. 

The aefjology of the funnel-shaped pelvis is unknown. Its 
general appearance suggests that the pelvis has failed to develop 
into the adult form, and the position of the sacrum seems to show 
ihat at an early period of life the body-weight was transmitted in 
an abnormal mrection, as oedbrs in the kyphotic pelvis. No cause 
for this mal-development or for the position of the sacrum has, 
however, been vet discovered. • 

Frequtn ^.—The true funnel-shaped pelvis is of exceedingly rare 
occurrence. It is probably more common on the Continent than 
in these countries. 
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Symptoms .—As the diameters of the brim are unaffected in tin, 
class of deformity, there is nothing to prevent the head Iruni 
entering the brim. The farther it descends into the pelvic ca\nv, 
however, the greater becomes the obstruction to its passage, ,unl 
finally it is arrested before it reaches the pelvic floor. If labour 
is then allowed to continue, the head may become deeply maiKt;il 
b^ the pressure of the ischial spines. The other symptoms an 
similar to those met with in generally contracted pelvis. 

Diagnosis. — The diagnosis of this class of pelvis is difficnh 
Its existence will be seldom suspected in cases of slight deformit\ 
until the head is found to be arrested at the outlet. In casi', 
of more marked deformity, vaginal examination may re\i.i,il 
the narrowness of the pubic arch, the slight divergence of tlu' 
descending rami of the pubic bones, and the diminished distaia o 
between the ischial tuberosities (Spiegelberg). A definite diagnosis 
can be made by measuring the antero-posterior and transverse 
diameters of the pelvic outlet, as has been described. 

Treatment .—If the contraction of the outlet is slight, it may he 
possible to extract the fujtus with the forceps. If, however, tlie 
contraction is considerable, nothing is to be gained by so doing, 
as the pressure of the pelvic bones on the h^ad will bring about 
the death of the futtus. In such cases, there is no alternatiw 
save to perforate the head. In subsequent labours, the induction 
of premature labour may be successful in medium degrees ot 
contraction, but, in serious degrees, nothing but Ciesarean section 
will be of any avail. 

Prognosis .—The prognosis is extremely bad for the child, as tliv 
nature and degree of the contraction is rarely recognised until u 
is too late to adopt any treatment other than craniotomy. It i" 
also serious for the mother, as the condition may not be recogniscil 
and labour be allowed to continue too long. 

Irregularly Compressed Pelvis. 

The irregularly compressed or triradiate pelvis is one in whicli 
the weight of the body, transmitted through the spinal column 
and the femora and acting upon bones softened by disease, di>' 
places the promontory and the acetabula inwards, and so product’!- 
gross distortion of the pelvis. 

Varieties .—Two varieties of irregularly compressed Qelvis arc 
met with :— 

(1) The osteo-malacic triradiate pelvis. 

(2) The rachitic triradiatt pelvis. 

Frequency ,—Both these forms of pelvis are exceedingly rare in 
these countries. The rachitic form*demands for its production the 
presence of rickets of an advanced degree which, fortunately, is 
now seldom met with, while osteo-malacia is practically an un¬ 
known disease. 
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Till; OsTEO-.MALACic Triradiate Pelvis'.— Osteo-malacia is a 
-t.i'-e of the bones which is excessively rare in this country 
.iiiti in .\merica, but which is found with considerable freiiuency 
I ertain parts of Europe, especially in low-lying, damp situa- 
iMii'-. It very seldom occurs before adult life, and much more 
ti' .|uently attacks women than men. It is said to be as rare in 
nalliparous women as in men, and thus appears to be in some 
u.iv uefinitely related to pregnancy. Indeed, it most often appears 
iir-,t during the period of gestation, and lasts till the puerperium, 
ulieii, if the patient does not suckle her infant, slight recovery 
ni.ay set in till the onset of the next pregnancy, at the com- 
im'iicement of which there is again, as a rule, a marked increase 
in ilie disease. 

V arious theories have been advanced regarding the ietiology of 
■ I'-tco-malacia, some writers believing that it is bacterial in origin, 
and others that it is due to the presence of lactic acid in the bones; 
lull, with the exception of the fact tl'.at it is known to occur 
under conditions which tend to lower the general vitality, such as 
insufficient proteid diet and living in damp, cold climates, nothing 
Is known with any certainty. That something more than these 
IS needed to produce the disease is proved by the fact that in 
Ireland a large percentage of the peasantry live under such 
I onditions ; frequently recurring pregnancy is the rule, and many 
III the women lactate during almost the entire period of their 
pregnancy, and yet the disea.se is practically unknown. In those 
places in Europe where it occurs, the increase that is noted in 
Us severity during pregnancy is probably to be accounted for by 
till* demands made on the maternal organism during that period 
I'l provide for the building up of the f<ctal skeleton.* 

The essential pathological factor met with in the disease is a 
I I’ronic rarefying myelitis and osteitis, which cause a gradual 
.disorption of the bony trabecula; in the cancellous parts. The trabe- 
' ulac are at first replaced by a form of osteoid tissue devoid of cal- 
I umi salts, but, later, they become infiltrated with a vascular granu¬ 
lation tissue chiefly composed of small round cells, and completely 
disappear, so that on cutting into the bone it appears to be entirely 
I 'imposed of a semi-solid and reddish pulp. The medullary canals of 
I lie long bones become enlargec, and the compact tissue is also in 
creat part absorbed, the procea.. of absorption commencing around 
he vessel^ in the Haversian canals and gradually extending. A 
-hin layer of compact tissue, however, always remains persistent 
I'limediately under the periosteum. In advanced cases, the bones 
hecome quite flexible, and can readily be indented by slight 
pressure. Sometimes, the bdhes are universally attacked, but, in 
pregnant women, the disease is often most marked in the pelvis and 
I he vertebral column. The changes which take place in the shape 
of the pelvis are the result of the pressure and counter-pressure of 
the body-weight, both in sitting and standing, acting upon abnor- 
* ' Text-book of Midwifery,' Spiegelberg, vol. ii., p. 113. 
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mally softened bone?, and to these forces must be added the 
influence of muscular contraction. 

In the early stages, the patient usually continues to walk and 
stand, and therefore the first changes to appear are due to the 
pressure of the heads of the femora. The softened condition ol 
the bones has rendered the outward leverage action of the ossa 
innominata totally ineffective, and therefore the tendency of tlie 
femora to drive the acetabular region upwards, backwards, and 
inwards is unopposed. As the bone gradually softens, the os 
innominatum yields at its weakest parts, which are, in front, 
the horizontal ramus of the pubis above and the ramus of the 
ischium^ below, and, behind, the bar of bone which bounds the 
great sciatic notch above. In consequence, the acetabular region 



Fig. 328. —Thb Compressed or Triraoiate Pelvis. The Osteo¬ 
malacic Pelvis. 


is slowly driven in towards the centre of the pelvis. Ulti¬ 
mately, the two acetabula may come so close as to almost touch 
one another, only a narrow crevice being left between them- 
This leads.anteriorly into a slit-like recess, bounded in front 
by the symphysis and on each side by the bodies of \he pubic 
bones, which have become so sharply bent at the symphysis as 
to be parallel with one another and almost to lie in the sagittal 
plane. They thus form a marked rostrum or beak at the front of 
the pelvis. ' 

While these chuges have been going on in the anterior 
portion of the pelvis, the pressure* upon the base^of the sacrum 
has gradually driven this bone downwards and forwdrds towards 
the centre of the pelvis, and at the same time has bent the bone 
^^n itseli^ 90 that its vertical curvature is increased and the 
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promontory forms a very marked projection at the inlet. This 
projection, together with the projection formed by the backs of 
(he displaced acetabula, give to the inlet the characteristic trira- 
diate appearance. The normal transverse concavity of the 
sacrum is replaced by a slight anterior convexity, since the bodies 
of tlie sacral vertebrae are more displaced than the alae. The 
pull of the lateral masses up>on the ilia, however, causes that 
portion of the ilium which lies posterior to the sciatic notch to 
bend forwards, and to form a sharp angular recess with the 
anterior portion of the bone, which, as we have already seen, is 
bent inwards at d backwards by the femur. 

In the early stages, the outlet of the pelvis is transversely con¬ 
tracted by the inward movement of the bodies of the iscliia 
accompanying the acetabula. Later, the effects of sitting and 




Fig. 329.—The Osteo-malacic Pelms 

A, Outline of brim ; B, outline of outlet. (Outline of normal pelvis in 
black, of contracted pelvis in red.) 

lying greatly increase the contraction. The tubera ischii are 
invert^, and often come in contact with one another. The 
descending rami of the pubis descend almost vertically and in 
close contact, so that the sub-pubic angle is nearly obliterated, 
l^ressure^pon the apex of the sacrum and upon the coccyx causes 
them to bend upwards and forwards into the pelvis, and, in some 
cases, they may closely approximate the sacral promontory. In 
all cases, the contraction at the outlet is further advanced than 
that at the inlet. The obliquity of the inlet is diminished, 
prindpally as a result of the upward displacement of the anterior 
portion of the pelvic ring. * 

The iliac fossx are distorted by the action of the muscles 
attached to thhm and by the drag of the posterior simro-iliac 
hgaments.. The crest berames greatly curved, and the anterior 
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superior spines are approximated. In all well-developed cases, 
the ilium is folded almost double upon itself, and the fessa 
divided by a deep groove into a posterior part which looks 
forwards, and an anterior part which looks backwards and in- 
wards. Frecjuently, the deformity of the whole pelvis is some 
what asymmetrical, owing to the patient lying chiefly on one or 
other side, or else to the development of an early lateral curvature 
of the spinal column as a result of the disease, and the conse 
quent unequal distribution of weight on the two sides. 

Diagnosis .—The diagnosis can be readily made from the history 
and appearance of the patient and from the yielding nature of tlie 



Fig. 330.—Thk Compressed or Trirauiate Pelvis. The Rachitic 
Triradiate, or Pseudo-osteo-malacic Pelvis. 

pelvic tones. The last can be best determined by introducing' 
the entire hand into the vagina while the patient isi under an 
anaesthetic (Spiegelberg). 

Trt^nient .—Even an extreme degree of contraction of the pelvis 
in this condition is not the hopeless,barrier to the passage of the 
feetus that it would at first appear to be, as, in many cases, 
the bones are so soft as to allow an actual dilatation of the 
contracted canal during labour. *In such cases,rthe foetus may 
be forced through the pelvis by the naturad efforts, or may be 
capable of being extracted by the forceps. In many other cases, 
however, even of a dilatable pelvis. Caesarean section or sym- 
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p[iv>iotoiny may be required. In thirty-two cases of dilatable 
prMs collected by Hugenberger,* Cicsarean section was per¬ 
il: med in seven cases and symphysiotomy in one case, other 
H hIc's of artificial delivery were adopted in sixteen cases, and 
I Illy eight ended spontaneously. 

If the patient is seen during pregnancy and if the bones are 
Molding, premature labour should be induced. During labour, 
.III attempt must be made to estimate the degree to which the 
Imnes will yield by introducing the hand into the vagina while 
tiie patient is under an anassthetic. If there is reason to lielieve 
tliat the pelvic ring will dilate sufficiently to allow the head to 
p.i.ss, delivery should be left for as long as possible to the natural 
I'tlorts, and then an attempt made to deliver by the forceps. If 
tins fails, craniotomy will be necessary. If there is no reason to 
liclieve that the head can pass. Caesarean section must be per- 




Fig. 331.—Thk Rachitic Tkiradiate Pelvis. 

A. Outline of brim ; 13 , outline of outlet. (Outline of normal pelvis 
in black, of contracted pelvis in red.) 

formed. Whether at the same time the ovaries should be removed, 
or a hysterectomy performed with a view to curing the disease, 
IS still unsettled (Schaefferf) 

Prognosis .—The prognosis in a case of osteo-malacic pelvis is 
extremely bad for both mother and foetus. In the thirty-two 
cases already referred to, and which were all cases of dilatable 
l>elvis, the following results were found:— 

In eieht cases of Caesarean section or symphysiotomy, the 
fnatemal mortality was 75 per cent, the foetal mortality 50 per 
cent. In sixteen cases in yrhich other methods of artificial 
delivery were Adopted, the maternal mortality was 6-3 per cent. 

* Petrsb. Med, Zeituk., lii., 1873. 
t ‘ Obstetric Diapicsia and Treatment,' p. 224, 
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and the fetal 37-5 per cent. In eight cases which ended sp,* 
taneously, the maternal mortality was i2'5per cent, and tlie f(rtai 
mortality 37-5 per cent. 

The Rachitic Triradiate Pelvis.— The rachitic triradi.ue 
or pseudo-osteo-malacic pelvis very closely resembles the osteo¬ 
malacic pelvis, and is the result of very similar conditions. It 
is caused by a severe attack of rickets occurring at some period 
after the child has commenced to walk, and when the pressure 
of the femora is enabled to exert its full influence in producinj,' 
distortion. The more advanced degrees of deformity are pro¬ 
duced, as in true osteo-malacia, by pressure upon the outlet 
during the later stages of the disease, when confinement to lied 
becomes necessary. As recovery takes place, the bones rapidly 
harden and render permanent the triradiate appearance. 

Symptoms .—rachitic triradiate pelvis usually offers a com¬ 
plete obstruction to the expulsion of the foetus, as the degree of ' 
the deformity of the pelvis is as great as in osteo-malacia, while, 
as the pelvic bones are rigid, they cannot be forced apart by 
the descending head, as in the latter condition. 

Duiffwsts .—The deformity can be distinguished in the adult 
from true osteo-malacia by the history and presence of other 
rickety signs, and by the fact that the bones, instead of being solt 
and pliable, are hard and irregular. The fossai ilii are also smaller 
than normal; the groove on the iliac bone is never present, and 
the anterior superior iliac spines, instead of being approximated, 
are widely separated from one another, as in other varieties of 
rachitic deformity. 

7 natment. — Cmsarean section will be necessary in almost 
every case, if the fietus is to be saved. The only alternative is 
craniotomy. 


The Spondylolisthetic Pelvis. 

_A spondylolisthetic pelvis (o-jropSi'Xos, a vertebra ; oXurdi/cris, a 
slipping) is one which is deformed by the detachment of the last 
lumbar vertebra from the sacrum, and the consequent gliding 
forwards of the lumbar vertebral column under the influence of 
the body-weight in such a manner as to overhang the pelvic brim 
(Kilian ■■). In this way, another form of pelvis obtecta is produced, 
and one which closely resembles that found in certain cases of 
low spinal kyphosis ^sociated with caries of the bodies of the 
vertebral. The condition with which we are now dealing, in 
which the vertebral column has slipped from the sacrum owing 
to defective inter-articular processes, is known as spotidylolis- 
thesis, while the condition to which we have already referred, in 
which the vertebral column slips? down owing to caries of the 
vertebral bodies, is known as spondylizema (v. Fig. 325). 

* ‘ De spoodylolisthesi,’ Bonn, 1853. 
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I'nquency. —This is one of the rarest forms of contracted pelvis. 
Ai tlie time at which Spiegelberg wrote, only twelve examples of 
It were known to have occurred. 

Characteristics .—The deformity in this class of pelvis is pro¬ 
duced by a slipping downwards and forwards of the body of the 
hull lumbar vertebra on to the upper part of the anterior aspect 
of ihe sacrum. The vertebral body in its descent, which always 
occurs gradually, carries the bodies of the remaining vertebriE 
.ilong with it, so that a marked lumbar lordosis is produced and 
the height of the individual is considerably diminished. After a 
tune, the fifth lumbar vertebra becomes fixed in its new position, 
uith its lower aspect ankylosed to the anterior aspect of the first 
-acral vertebra. This variety of pelvis is very rarely met with in 
an advanced form, but minor degrees of displacement are com- 
p.iiatively common. 

, The predisposing causes of the downward displacement are not 
• |uite similar in all cases. The condition is not found in the 
fu tus, and the exciting cause after birth is the downward pressure 
of the body-weight. In order that this force may produce such 
an effect there must, however, be some alteration of the structure 
<)i attachments of the fifth * lumbar vertebra. The latter is 
ni>rinal1y anchored Securely in its place by the attachment of its 
neural arch to the laminm of the first sacral vertebra by means 
Ilf the posterior ligaments, and by the apposition of its inferior 
articular facets with the superior articular facets of the sacrum. 
f*n e.vamining the body of this vertebra in a spondylolisthetic 
pelvis, no changes further than what can be referred to pressure 
airophycan be detected in the majority of cases, and the same 
reiuark applies to the body of the first sacral vertebra. It is 
found, however, that while the body in its descent has carried its 
superior articular processes along with it, the infeiTor articular 
lirocesses have remained fixed in their normal position, so that a 
londition of great antero-posterior elongation of the lower part of 
ilie spinal canal has been produced. It may be stated, in passing, 
that this elongation prevents pressure on the descending trunks 
of the sacral nerves. Owing to the above fact, it seems clear 
that the primary cause of the deformity must be some failure of 
h iny union between the laminae and inferior articular processes 
posteriorly, and the body of the vertebra together with the 
superior i^ets and a portion of the pedicles anteriorly. Such 
a want of union would allow the body to be displaced slowly 
downwards by weakening its posterior attachments, and, after it 
had come to rest, union could readily take place by an extension 
ot the ossific centres of the txidy and nedral arch.* In many 
' uses, there is a history of a fall, or of some variety of injury, 
'vhich has prq^bly caused the separation by producing a 

* In this connection, it is interesting to note that some observers slate that 
‘.he nenral arch of the fifth Inmbar vertebra is always ossified by two centres 
fill eftch tide. 
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fracture, and which may have still further predisposed to the 
displacement by partially dislocating the last lumbar vertebra 
forwards. In others, there is a history or signs of old inflamma¬ 
tion. While, in a few, the separation must be referred solely to 
a congenital failure of development. 

The efliects upon the pelvis are to produce ^eat shortening of 
the anter^-pii|sterior diameter at the brim, owing to the presence 
of a marked anterior lumbar curvature, which causes the lumbar 
vertebrae to overhang the pelvic inlet (pelvis obtecta). This 
curvature causes the centre of gravity of the bod^ to be dis¬ 
placed forwards, and in compensation for this the obliquity of the 
pelvis is much diminished, so that the symphysis pubis assumes 



Fto. 33a.—T he Spondylolisthetic Pelvis. 


an almost vertical position and its upper border comes to li>^ 
opposite the third or second lumbar vertebra, according to tlic 
degree of displacement. The pressure backwards upop the upper 
part of the sacrum effects a rotation of this bone upon its trans¬ 
verse axis. The promontory moves backwards, causing a wide 
separation of the posterior extremities of the iliac bones, and the 
apex in consequence moves forwafds and upwards into the pelvis. 
The strain thrown umn the sacro-sciatic lig[aments by this rotation 
draws the tutoa ischii inwards,'and produces a^arrowing of the 
tranayetse diameter at the outlet, whi^ is in contrast with thi 
rather wide transverse diameter of the brim. 

- SyM^(0Mf.--*In alittost all recorded cases, the degrae of con 
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traciion present was so great that the passage of the foetus was 
impossible. 

Diagnosis.—The diagnosis of spondylolisthesis is chiefly based 
upon the great depression of the lumbar region, this being in 
striking contrast to the upper end of the sacrum, which projects 
well backw«ds (Spiegelberg). Further, the inclination of the 
pelvis is diminished, and the sacral and gluteal regions are broad, 
high, and steep. The posterior and anterior superior spines are 
prominent, and the distance between the latter is increased. 

Treatnunt .—Caesarean section is usually required if the fcetus is 
to be saved. If the contraction is not too great, the induction of 
premature labour may sometimes enable the foetus to be delivered 
per vaginam. 

Pelvis deformed by Tumours, Fractures, and 
Dislocations. 

The most common tumour, that arises from the pelvic walls, 
IS .in enchondroma. This grows most frequently from the upper 



Pto. 333 .—The Spondylolisthetic Pelvis. 

Sagittal section. (Outline of normal pelvis in black, of contracted 
pelvis in red.) 

part of the anterior aspect of the sacrum, or from some other part 
where cartilage is found—as, in the neighbourhood of the sacro- 
Ijjac joint, the acetabulum, or the back of the symphysis pubis, 
these tumours usually become ossifled, and sometimes form 
large masses, which may almost completely All the pelvic cavity, 
frxostoses may develop as a Jesuit of inflammation, or of ossiiica- 
fion of the attachment of tendons and fasciae, and are often found 
^^.^terior^part of the ilio-pectineal line, where a pointed 
projection inwards may be found on one or other side, and may 
attain a size large enough to cause laceration of the uterus, 
ouch a projection is frequently the result of rickets, and is 

50—a 
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especially dangerous when it occurs in association with rnchiiK. 
contraction. In rickets also, the retro-pubic eminence is often 
markedly accentuated, and by introducing an obstacle to the 
descent of the head may cause a posterior parietal presentation. 
Obstruction may also be caused by osteo-sarcomata, fibromata, 
or carcinomata. A rare form of obstruction is that in which 
lymphatic growths, the result of lymphatic leukaemia, encroach 
upon the pelvic cavity from each side. As, however, leukamia 
in its advanced stages usually precludes pregnancy, it is unlikely 
that such growths are of practical obstetrical importance. 

Obstruction from fracture is comparatively rare, and may aris" 
either from the primary displacement of the bone, or from an 
overgrowth of callus, which has failed to be absorbed. Tlie 
deformity thus produced will obviously depend upon the situation 



Fig. 3J4 -Fei.vis Narrowed by Osteoid Tumour Springing 
FROM THE Sacrum. 

and extent of the lesion. Most commonly it is unilateral, ami 
consists of a depression of the anterior part of the pelvic rinc. 
Fracture of the sacrum or coccyx, or dislocation of the coccyx 
forward, with subsequent ankylosis, may cause narrowing of flu-' 
conjugate diameter of the outlet. A similar effect may be pro 
duced by osseous union of the various portions of the coccyx to 
one another, and of the first coccygeal vertebra to thb sacrum. 
In these cases, fracture at the joint must occur during parturi¬ 
tion, either by natural or artificial means, to allow the passage 
of the head. t 

SymptOHU .—The symptoms to which these conditions give rise 
depend on the exact nature of th^ pathological condition present, 
and upon the degree to which the obstruction dhcroaches upon 
the pelvic diameters. They consist, speaking generally', of high 
situation of the presenting part, the occurrence of malpre- 
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^ciu.iiions, and a varying degree of obstruction to the passage 
y! ii,y fietus. Large tumours, which prevent the descent of the 
prc'i niing part, are not so dangerous as small exostoses. The 
f.jrnii r condition is recognised at once, whilst the latter may 
I i^.ly escape detection, and may cause rupture of the uterus by 
.uiriiion during delivery or the formation of fistulae. 

hhf^nosis .—The diagnosis of large outgrowths is easily made 
i>v alxtominal palpation or vaginal examination. Small exostoses 
t.iti (^ily be recognised by a careful vaginal examination, and 
(\en then it may be impossible to detect them. W henever the 
prtsinting part is arrested in the brim or in the cavity, the 



h'lo. 335 —The Split Pelvis. 


1 ;u k of the symphysis, and the walls of the pelvis generally, 
'hould be examined carefully for the presence of such growths, 
the condition of the sacro coccygeal articulation Ite ascertained. 
1 latter is done by grasping the coccyx between the index- 
•'"uer in the vagina and the thumb externally in the cleft of the 
' ‘ les. Normally, a certain degree of mobility is present, but if 
‘ re is ankylosis of the joint, the sacrum and the coccyx coii- 
''' lute a single bone, and all piobility is lost. If the coccyx has 
' vn previously dislocated, and has Income ankylosed in a wrong 
' sition, it will form a small projection, sticking out in whatever 
L rection it was previously displaced. 

Treatnunt, —The treatment to lie adopted depends upon the 
Illation of the growth, fracture, or dislocation, and upon its 
'^ect upon the pelvic diameters. In the case of tumours of the 
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soft structures of the pelvis, Caesarean section is usually indicated, 
as it is inadvisable, in consequence of the danger of setting up 
necrotic changes, to subject them to the compression that would 
occur if a feetus was dragged forcibly past them. 

Split Pelvis. 

The split pelvis is almost invariably associated with ectopia 
vesicae, and, since in most of these patients the generative organs 
are imperfectly developed, the condition is very seldom met with 
in parturient women. Even when patients the subject of tliis 
malformation do become pregnant, little or no difficulty is 
experienced during labour, in consequence of the absence of any 



Outline of brim. (Outline of normal pelvis in black, of contracted 
pelvis in red,) 

resistance in front. The pubic bones are not in contact anteriorly, 
but are separated by an interval of from seven to eleven centi¬ 
metres (Winckel), which is filled in either by a fibrous band 
stretching between the opposed surfaces, or else by the soft 
tissues cif the perimeum. The sacrum is longer than normal, 
and is narrow, and it is displaced forwards into the pelvis, lying' 
deeply between the iliac bones, to which it is attached in some 
cases by an osseous union. The conjugate diameter is diminislmd 
in length, and the transverse, though often actually diminished, is 
relatively increased by the outward displacement of the inno¬ 
minate bones. On the whole, the pelvis closely resembles the 
flattened rachitic form. 



CHAPTER V 


ANOMALIES OF THE GENITAL ORGANS 

Tiimniirs of the Genital Organs—Of the Uterus, Fibro-myoma, Cancer-Of 
the Ovaries—Of the Vagina and Vulva. Stenosis and Atresia of tliu 
Uenital Passages—Of the Cervi.\—Of the Vagina and Vulva. 

Whkx discussing, in a former chapter,* the effect of anomalies 
of the genital organs upon pregnancy, we in some instances also 
leferred to their effect upon labour, because it was found difficult 
to disassociate the two. Accordingly, we need not here again 
refer to the effect of displacements or congenital malformations of 
tlie uterus upon labour, and so we shall only deal with such other 
anomalies as may affect the course of labour. These fall into two 
groups:— 

I. Tumours of the genital organs. 

II. Stenosis and atresia of the genital passages. 


TUMOURS OF THE GENITAL PASSAGES. 

Tumours of the genital passages affecting the course of labour 
'nay spring from the uterus, the ovaries, the vagina and the vulva. 

Tumours of the Uterus. 

The principal tumours, which may be met with in the uterus 
during labour, are fibro-myomata and cancer. These must be 
di'>cussed separately. 

• 

Fibro-myoma of the Uterus.— Fibro-myomata are perhaps 
>'ie most common form of tumour met with as a complication of 
1 legnancy or labour. As Ijas been already pointed out, they 
:arely affect the course of pregnancy, though sometimes they may 
-luse abortion. They are, however, not uncommon causes of 
dystocia. * * 

Effect on LfliowF.—Myomata may affect the course of labour in 

• Vide Part VI„ Chap. IV., p. 55J. 
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one of three ways By interfering with the contractions ol tht 
uterus either prior to, during, or subsequent to, the expulsion of 
the fcEtus; by offering an obstacle to the descent of the foetus ; or 
by causing a malpresentation. 

It is extremely difficult, and sometimes quite impossible, to 
forecast their exact effect in any given case. In attemptiiij' 
to arrive at an opinion, three factors must be taken into lun- 
sideration;—The size of the myoma; its position as regards the 
uterus ; and its position as regards the pelvic cavity. 

The size of the myoma is an all-important factor. These tuinoms 
may vary in size from that of a hazel-nut to that of a pumpkin, 



r, Myoma of fundus : I., myoma of lower segment: O, site of ovum : 
C, cervix. (Bumm ) 


and whereas tiny myomata will give rise to little or no trouble, 
no matter where they are situated, and medium-sized myomata 
may not give rise to trouble unless their position is particularly 
unfavourable, large myomata will as a rule affect the course ol 
labour prejudicially and irrespective of their position. Very small 
myomata, if numerous atid interstitial, may interfere with the 
contraction and retraction of the uterine muscle, and so cause 
delayed labour and post-partuin haemorrhage, particularly if they 
are situated in the neighbourhood of the placental site. Medium¬ 
sized and large myomata may bring about malpresentations or 
offer a bar to the descent of the presenting part. 

The exact situation of the myoma in the uterus is also a matter 
of considerable importance. Fundal myomata may give rise to 
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vu'.iktned and irregular contractions, and so cause delayed labour 
, 111,1 pu-it-partum haimorrhage. They are particularly dangerous 
c iliated in the neighbourhood of the placental site. Myomata 
in front of the presenting part may ofler an obstacle to 
tin- licscent of the part, but such a result is by no means the rule. 
|i nui infrequently happens that a myoma, which at the com- 
nuiHiiiient of labour occupied a position that would seem to 
i ili i uially bar the descent of the fuitus, is drawn up, as labour 



I'll,. 338 .—The Myoma shows in l-'io 337 at I-'ci-l Tekm. 

i , M\oma at the fundus; L, myoma in lower segment hlocking the jiclvic 
brim ; H, head of foetus ; C, cervix, (l)umm ) 


.■> Ivances, by the retraction of the upper uterine segment’or tlie 
' -rvix {v. Figs. 337-339)- Pedunculated myomata springing from 
le uterine l^y or the cervixf and which protrude into the vagina, 
■■ill not be drawn up in this manner, and if of sufficient size will 
iniost certainly prevent or retard the descent of the presenting 
i'lirt. * 

.■\ myoma springing from the lower uterine segment or cervi.x 
may be freely movable, or may be impacted in the pelvic cavity. 
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If it is movable, it is frequently possible to push it upwards 
above the presenting part, or it may slip above it as labour 
proceeds, as has been just described. If it is impacted, it is 
usually impossible to push it upwards, but here again, unless llie 
impaction is very firm, the retraction of the uterus may draw it 
upwards. 

Dwgnosw.—The existence of myomata that are situated above 
the pelvic brim will be most easily ascertained by abdominal 
palpation. They may.be found as single or multiple nodules of 
varying size, or as one or two larger masses. When they arc 
subserous, there is usually no difficulty in recognising their 
presence. When they are interstitial or submucous, they are 
often mistaken for foetal parts—small myomata counterfeiting a 
foetal elbow, knee, or heel, and large myomata a head or breech. 
In such cases, their presence is frequently not detected until the 
third stage of labour. A diagnosis is made by noting the fact 
that, while a foetal part can be moved about inside the uterus, a 
myoma in the uterine wall moves with the uterus and possesses 
no separate range of motion. Myomata projecting into the uterine 
cavity impart a sense of increased resistance when the uterine 
wall is depressed by the fingers, and render it difficult or im¬ 
possible to palpate the subjacent foetal parts. Pedunculated 
myomata, attached to the surface of the uterus, are felt as 
globular masses possessing a range of motion in proportion to 
the length of their pedicle. They simulate ovarian tumours, from 
which it is difficult to distinguish them by abdominal palpation 
alone. 

The existence of myomata in the pelvic cavity may be suspected 
when we find the presenting part pushed upwards out of tlie 
pelvic brim. Their presence is confirmed by a vaginal examiniy 
tion, and, at the same time, their exact relation to the uterus is 
ascertained. In some cases, it maybe necessary to administer an 
anaesthetic in order to make an exact diagnosis. If there still is 
any doubt, the hand should be passed into the vagina, and tin: 
lower segment of the uterus carefully examined with one or more 
fingers in the uterine cavity, if the uterine orifice is sufficiently 
dilated to allow the finger to be introduced. In the case of a 
pedunculated tumour in Douglas’ pouch, the differential diagnosis 
between a myoma and a solid ovarian tumour may be difficult. 
However, if the tumour cannot be pushed upwards o^ut of the 
pelvis, it must be removed whether it is uterine or ovarian, and 
Its nature will be then discovered. 

Treatment .—The treatment of myomata during labour is a 
difficult matter to describe shortly'm a text-book. At present, 
authorities are by no means agreed as to the best treatment to 
adopt, and moreover each case presents so maqy features that 
are peculiar to it, that the question of treatment is a most complex 
,one. The various procedures which may be adopted are as 
follows:— 
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TKe Mvoma may be pushed out of the Pelvis.—This pro- 
V' ^«houl^ always^ be attempted, before resorting to more 
'I"'"! Measures wLn a myoma is found lying below the pre- 
radic.! > myoma is not impacted in the pelvis, i 

<;eniing J uowards, but the administration of an 

can frequeptly be ^-.3 not slip up at the first 

,„a-sthetic is "Jt for7u^ 

^ Ifw.s,,cc«a in 



Pir< H7 H8. IJL’KlNr. THE TEKIOD OF 
, ,0. 339.-THE Myoma shown^^^^Fio. ^337. 33 

' u^wCd^uKlvicbVirSud^^^^ 

pushing the tumour ^ve jhe may then 

{2^ Expectant Treatment may be adopteu cy 

treatment we mean that t(,e patient calls for the 

natural efforts until the co can usually be adopted 

r„^tn7tKe w/h the descent 
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of the presentin^j part, and also in those cases in which 
have reason to-believe that the myoma will be drawn up\\ards 
out of the pelvis as labour proceeds. If, however, the myoma 
remains below the presenting part, a more radical treatment must 
be adopted. 

(3) The Myoma may be removed.—This is only neces^aiv 
when the myoma lies below the presenting part, and is eiilu'r 
pedunculated or situated in or quite close to the cervix. If tlie 



Fig. 340 .—\ Large Suuskkovs Mvoma Impacted in Douglas' Pouch, 
AND Blocking the Genital Canal. 

F , Subserous myoma of fundus; I, interstitial myoma; D, subserous myomi 
in Douslas' pouch. (Diimm.) 

myoma is pedunculated and protruding into the vagina,fit should 
always be removed. In such a case, it can be twisted away, or 
excised after ligation of the pedicle. If it is sessile and within 
reach, it may be enucleated, unless it is drawn upwards as labour 
proceeds. 

(4) Caesarean Section may be performed, followed or not by 
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h skrectomy. — This procedure is only necessary when the 
ivoina is so situated, and of such a size, as to prevent the 
I'sLent of the presenting part, and when it can neither be removed 
or pushed upwards out of the way. If Caesareiin section has to 

jierformed, the uterus should be removed at the same time, 
nli'is the condition of the patient or the circumstances under 
.liicli the operation is performed render it inadvisable to do so. 
n some cases, as when a pedunculated subserous myoma is 
iiipacled in the pelvis, it may be possible to draw the tumour 
ipwards and to remove it either without performing Ctesarean 
ection or after it has been performed, and thus to save the 
ilerus. 

The choice of the mode of treatment to be adopted depends 
ilniust entirely upon the nature of the case and the previous 
Apcricnce of the obstetrician. In some cases, the procedure to 
<v. adopted is obvious. The size and situation of the myoma may 
If such as to preclude all possibility of delivery through the 
.agina, or, on the other hand, they m.ay offer no bar to the natural 
leiuery of the foetus. In the former case, Ctrsarean .section, with 
T without a following hysterectomy, and in the latter case the 
•xpec.tant treatment, are clearly indicateil. In other cases, the 
I orrcct procedure iS not so obvious, and in such the most rational 
I Durse to adopt is to be ready to perform hysterectomy if neces- 
••.■u V, but to wait as long as possible to see whether the natural 
I'll irts, aided by upward pressure from the vagina, may not succeed 
ill removing the obstruction. We must not, however, wait too 
I ’iig, as by so doing we are running the risk of Iwing compelled 

I ' perform Caesarean section under unfavourable circumstances. 

II may be stated, as a general rule, that myomata situated on the 
■imerior or antero-lateral wall of the uterus are likely to be drawn 
upwards during lalwur, while myomata on the posterior or postero- 
1 itcral wall are unlikely to be drawn up, as they tend to liecome 
I'l'ire and more firmly impacted in the hollow of the sacrum as 
the presenting part descends. The mere fact that the fietus can 
111' dragged past a myoma in the pelvis is not always a reason for 
^'1 delivering it, as the risk of a myoma becoming necrotic and 
^I'Highing after it has been much compressed is very great, and 
the prognosis in such a case is distinctly worse than if Caesarean 
■•■'ction had been performed at the proper time. 

Prognosis .—The presence of a myoma is a serious complication 
"! lateuiT. As we have seen, it may offer an obstruction to 
'lelivery and so cause rupture of the uterus; it may so affect the 
' intractions that uterine inertia results, and retained placenta 
•nd post-partum haemorrhages occur; it may be so crushed during 
■telivery that it subsequently sloughs, and septic or saprophytic 
nfection follows. However, with the advances in our knowledge 
f aseptic technique and in the practice of operative obstetrics 
ind gynaecology, the mortality met with in labours complicated 
iiy myomata is by no means so high as it was in former yeais. 
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According to the results collected by two observers* prior to 
out of 372 cases of myomata complicating labour, there were 
196 maternal deaths, a percentage mortality of about 47; wliile 
in 264 of these cases, there was a fcetal mortality of 174, or 
66 per cent. If these figures are compared with those collected 
by Thumin,+ of cases in which Caesarean section or some form 
of hysterectomy was performed, and. which were operated upon 
between 1885 and 1900, we can see how great is the improvement. 
This writer gives the statistics of 208 cases with 22 maternal 
deaths, a percentage mortality of io'5. All these were cases in 
which a major operation was performed, whereas the former 
statistics included many cases in which delivery was effected hy 
the natural passages. 

Cancer of the Uterus.— Cancer of the uterus as met with 
during labour almost invariably affects the cervix. It is a rare 
condition, as, if it is far advanced, it usually prevents the 
occurrence of conception. 

Effect upon Labour .—The principal effects of cancer of the 
cervix upon labour is to interfere with the progress of dilatation 
of the cervix and to give rise to cervical laceration and haemor¬ 
rhage, since the normal elastic and muscular‘fibres of the cervi.\ 
are replaced by the non-elastic and friable malignant growth. 
Septic infection of the uterine cavity may also occur, in cases 
where parts of the cervix are sloughing. 

Diagnosis .—The diagnosis of malignant disease of the cervi.\ is 
readily made by means of a vaginal examination, or by diret t 
inspection of the cervix through a speculum. The characteristics 
of cervical cancer are so well known that they need not be 
here referred to. If the entire cervix is affected, there will be 
little or no dilatation, but, if the disease is in an early stage, 
dilatation may proceed as usual. 

Treatment ,—When discussing the treatment of cancer of the 
uterus during pregnancy, we stated that immediate hysterectomy 
should be performed in all cases in which there was any hope uf 
the complete removal of the growth, and that only those cases 
should be allowed to go to full term in which it was hopeless to 
endeavour to save the mother's life. In labour, the same remark 
as regards immediate operation holds true. Malignant disease o( 
the uterus grows and disseminates itself far more rapidly during 
pregnancy or the puerperium than it does at other tim^, due in 
all probability to the increased size and number of the blood and 
lymph vessels. The treatment to adopt depends upon the extent 
of the disease and the circumstances under which we see the 
patient. One of three courses may be adopted:— 

(i) The feetus may be delivered through the vagina either 

* Nauss and Siksserott, yuArcj^. md. Forlsth, a. d. Cebitlt dtr Ctbmisk., etc . 
vol. V., p. 173. 

f Areniv fkr Gyadk,, vol. Ixiv., 1901, No. 3, pp. 457-523. 

(f 
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uiliout or after preliminary perforation and embryotomy, and 
ustL-rectomy performed as soon subsequently as possible. This 
)iucedure can be adopted when the disease is not so far advanced 
IN to prevent the necessary dilatation of the cervix. It is not, 
lowever, always the most suitable course, as the risk of suh- 
,t;r|uent septic infection from the cervix, a risk which is increased 
)y tlie crushing the tissues undergo, is very considerable. It 
niay, however, be necessary, if the condition of the patient or 
iier surroundings prevent us from undertaking an immediate 
hysterectomy. If it is adopted, the uterus should be removed 
.it the earliest possible date. 

(:) The fcetus may be delivered as before, and an immediate 
vaginal hysterectomy performed. If the patient is seen under 
favourable circumstances, this is a wise procedure to adopt, as 
It uiTers the best prospect of avoiding infection of either the 
peritoneal cavity or the genital tract. The necessary dilatation of 
the cervix may be obtained by introducing hydrostatic dilators, 
or liy deep incision of the cervix as recommended by Diihissen. 
I'he latter procedure is, however, open to the objection that it 
m.'iy favour the dissemination of the growth, and is perliaps better 
avoided. , 

(j) The fiEtus may be delivered by Citsarean section, followed, 
or not, by the removal of the uterus by the abdominal or vaginal 
route. Delivery by Ctrsarean section is the only procedure which 
ran be adopted in cases in which the disease is far advanced. If 
there is a prospect of being able to remove the entire growth, the 
delivery of the fcetus should be followed by an abdominal or 
vaginal hysterectomy. Abdominal hysterectomy is the easier 
operation on account of the large size of the uterus. Whichever 
operation is adopted, as much as possible of the diseased tissue 
sliould be first destroyed with the cautery per vaf>imm, in order 
to minimise the risk of peritoneal infection. If there is no 
prospect of the complete removal of the growth, there is no 
object in performing hysterectomy, as it will not give any relief. 
In such cases, temporary benefit will be obtained by the destruc¬ 
tion of as much of the growth as possible by the cautery and 
tile application of a strong solution of chloride of zinc. 

Prognosis.—TYie prognosis of cancer of the cervix, CKcurring 
during pregnancy or the puerperium, is worse than is the prog¬ 
nosis of the same condition at other times. Hense '' has collected 
tile results of cases, occurring during pregnancy or the puerperium, 
m which radical operations were performed, and which were under 
observation for at least five years, or until death occurred, and has 
compared them with the results in cases operated on after the 
menopause. Out of i33 cases in which radical operations were 
performed durwg pregnancy dt the puerperium, 41 were watched 
for the necessary time. Of these, 31 patients died of a recurrence 
of the growth, and 10 patients, or 34 per cent., remained well after 
* ZtHuh.frr Gibnrts and GymiM., Bd. xlvi.. No. i, 1901. 
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five years had elapsed. These results contrast markedly with 
the results, collected by the same writer, of radical operatiun< 
performed upon patients who were past the menopause. In 
73 cases in which a sufficient history was obtained, there were 
36 recurrences, and 37, or more than 50 per cent., permanent 
cures. 


Tumours of the Ovaries. 

Ovarian tumours are occasionally met with as complications 
labour. They may be situated either in the abdominal cavity 
to one or other side of the uterus, or, if of smaller size, may lie in 
Douglas’ pouch. Ovarian tumours situated in the abdomen du 
not tend to cause any serious difficulties during labour, unless 
they are of very large size, when they may press the uterus out 
of the axis of the pelvic brim, or may interfere with the con¬ 
tractions of the voluntary muscles, and so delay labour. Sui h 
tumours are, however, usually diagnosed before the onset ol 
labour, and should in all cases be removed as soon as they are 
recognised. Ovarian tumours, which have prolapsed into the 
pelvis, are much more serious, as they prevent the descent of the 
Iffital h^. It is with them that we are here' chiefly concerned. 

Fnqi^y .—"The presence of a pelvic ovarian tumour compli¬ 
cating labour is of rare occurrence. According to Haultain, 
it is said to occur once in 4,000 cases. McKerron.f in an 
exhaustive paper on the subject, was able to collect 183 cases, 
and to these he subsequently added a further series of 80 cases. J 
Ej^ect OH Labour .—The effect on labour of the presence of an 
ovarian tumour in the pelvis depends on the size of the tumour 
and on its nature— i.e,, whether it is cystic or solid. A very small 
solid tumour or a slightly larger cystic one may get pushed into 
the hollow of the sacrum, and so may neither oner any obstacle 
to the birth of the fcctus, nor may itself be injured during the 
latter process. This, however, must be a very 'uncommon 
occurrence, and, as a rule, an ovarian tumour will offer a partial 
or complete obstacle to the descent of the foetus, and, if the latter 
is forced past it, may be severely crushed and ruptured. In the 
former event, the obstruction to the passage of the foetus may 
result in the rupture of the uterus, while, in the latter, necroti< 
and suppurative changes may take place in the tumoyr during 
the puerperium, and these in turn may give rise to a general or 
local septic infection. A third, and much rarer termination, is 
also possible, in which the foetus in its descent drives the tumour 
downwards, and forces it through *the floor of Douglas’ pouch 

* 'Expulsion of Dermoid Ovarian Cyst pir Vagmam during Labour,' 
Journal of ObsUirits and Gynacolcgy, April, 190a, p. 384. ' 

t Trans. Obtlit. Soc. Land, for 1897, p. 3^. 

, t ‘ Pregnancy with Ovarian Tumour,' ^ R. G. McKerron, M.B. 1903. 
Rebman. 
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and the posterior vaginal wall, or in a few cases into the rectum. 
To this occurrence, the term ‘ natural ovariotomy ’ was applied 
l.y Playfair, 

l)iii);iiosis. —The diagnosis of the presence of an ovarian tumour 
in the pelvis cannot in all cases be made prior to opening the 
abdomen. If a cystic tumour is found in Douglas' pouch, it is 
.ilmost certainly of ovarian origin, and it may be sometimes 
|X)ssilile to make the diagnosis certain by determining the rela¬ 
tions of the tumour to the uterus and pelvis. The diagnosis of 
.1 solid tumour is more difficult, and the latter can seldom be 
distinguished from a myoma prior to its removal. This, how- 
i-ii-r, is of no practical importance, as in each case the treiit- 
luent is similar. 

7 rciitmcnt .—A case in which a pelvic ovarian tumour cumpli- 
I .iti-s labour may be treated in one of the following ways : — 

< (I) Delivery may be left entirely to the natural efforts. 

(2) The tumour may be pushed upwards into the .abdomen, 
.and delivery then effected artificially or left to the natural efforts. 

(j) Delivery may be effected artificially, without reduction or 
reposition of the tumour, 

ly) The tumour, if cystic, may be punctured or incised, and 
delivery then effected*artificially or left to the natural efforts. 

(j) Delivery by Caesarean section, followed by ovariotomy. 

(h) Ovariotomy by the abdominal or vaginal route, followed by 
n.iiural or artificial delivery. 

before discussing these methods, it may be well to see what 
h.ive Ireen their respective results in the past, as gathered from 
the statistics collected by McKerron,* first in his communication 
to tlie London Obstetrical Society, and secondly in his monograph 
on this subject;— 


M()I>K ok Delivkry. 

No. OK Cases. 

ist and 

Series. Scries. 

Ukatiis. 

is( and 

.Series. Series. 

i’KRC KNTAOK 

Moktai.itv. 

tst and 

Series. Series. 

I’.y natural eflbrls - 

35 

5 

12 

o 

34 

o 

Keposition 
•trti6cial delivery 
without (eduction 

41 

2» 

7 

2 

^7 

9 5 

or reposition 

49 

19 

22 

4 

45 

21 

Puncture or incision 

43 

*3 

8 

t 

l8 

77 

P.Tsarean section - 

10 

12 

8 

1 

So 

«3 

\enlral ovariotomy 

2 


0 

o 

o 

o 

' af;inal ovariotomy 

3 

4 

o 

o 

o 

0 

■ 

-■ 


- 

— 


— 


■\s the percentage mortality with the different modes of treat¬ 
ment differs considerably in the two series, we have thought it 

• Op. cit. 


5 * 
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well to group together the cases from both series which otrurred 
subsequent to 1890. The number and result of these ca^cs ^ 
shown in the following table :— 


Mode of Delivery. 

j No. of Cases. 

Deaths. 

Morialitv 

By natural efforts - 

2 

0 

n 

Reposition 

20 

2 

ID 

Artificial delivery witliout 

re- 



duction or reposition - 

18 

6 

3r3 

Puncture or incision 

17 

0 

n 

Cxsarean section - 

14 


7 * 

Ventral ovariotomy 

8 

0 

D 

Vaginal ovariotomy 

7 

0 

0 

Total 

80 

9 

10-4 


From these tables, we can obtain information which may giiidv 
us in the selection of the most suitable treatment. Delivery b\ 
the natural efforts alone gave disastrous results at the time i! 
was adopted. Since i8go, it has been practically abandoned, 
though two successful cases are recorded. Artificial delivery 
delivery by forceps, version or perforation-both in 
and recent times has given e(]ually bad results, and must be 
condemned absolutely. The other modes of treatment may 
all be regarded as satisfactory, but the statistics of immediate 
ovariotomy are considerably the best. It is hardly necessary to 
emphasise the fact that in all cases in which Caisarean section 
is performed it should be accompanied by ovariotomy. Acc ord- 
ingly, we may take into account four modes of treatment- 
Reposition; reduction in size, followed by natural or artifici.il 
delivery; Ciesarean section, followed by ovariotomy; and ab¬ 
dominal or vaginal ovariotomy, followed by natural or artificial 
delivery. 

(i) Reposition.—The reposition of the tumour—that is, the 
pushing it upwards out of the pelvic cavity—can be performed 
under the following conditions:—The presenting part must noi 
be fi.\ed; the tumour must not be impacted or adherent; and 
the pedicle must be of sufficient length to a;llow the necessaiy 
change in position of the tumour. The relatively h.'gh rate of 
mort^ity, which has attended this procedure, is due chiefly to the 
subsequent occurrence of septic peritonitis from infection of the 
contents of the tumour. At first sight, reposition seems a simple 
and safe procedure, but the danger of lacerating the tumour or 
twisting its pedicle during reposition is considerable. It is not 
the treatment of election, and should be kept for those cases in 
which circumstances forbid the performance of a major operation. 
It is carried out by placing the patient in the knee-chest position, 
and then pushing the tumour upwards with the fingers in the 





TREATMENT OF OVARIAN TUMOUR 


8oj 

or rectum, as the case may be, very much as is done in 
ti;c leposition of an incarcerated retroverted uterus. The ad- 
iiiim-iration of an anaesthetic will usually be recjuired. The 
tiiiiicmr must be removed as soon as possible after delivery. 

ij) Reduction in Size.—A cystic tumour maybe reduced in 
-i. c l)y puncture with a trochar and canula through tlie pos- 
iciinr v.iginal wall, or its contents may be drained off by making 
,iii UK ision into it. The cause of the high mortality in the past 



MI.—A Large Ovarian Cyst comi’Licatinc Pregnancy. 1 ’akt at the 

( VST IS InPACTEU IN DoCGLAS' I’oUCU, ANU PREVENTS THE DESCENT 
HE THE Head. 

( . Ovarian cyst; P. posterior lip of cervix , A, anterior lip. (ISumm.) 

"•'IS apparently septic infection, and, with improved modern 
‘“chnique, seventeen cases have been recorded in recent years 
''■'ithout a death. This proc^ure may be adopted when a major 
",YTation cannot be performed and attempts at reposition have 
’ ‘ded, and should be followed 4 )y an ovariotomy at the earliest 
[)• issible date. l*t may also be adopted when the tumour cannot 
' removed, by either vaginal or abdominal coeliotomy, until the 
xerus has been emptied—that is, in cases in which the alterna- 

51-2 
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tive would be to perform Caesarean section and then ovariotomy. 
In such cases, by puncturing or incising the tumour, extracting 
the fcetus, and then performing ovariotomy by whatever route is 
thought best, the necessity for Caesarean section is avoided. 
When immediate ovariotomy cannot be performed, and the 
tumour has been incised, its cavity should be kept plugged with 
iodoform gauze, which is changed daily. 

(3) Caesarean Section. — Caesarean section is only recjuired 
in cases of solid tumours which cannot be removed until the 
uterus hats been emptied. It should be always accompanied by 
ovariotomy. 

(4) Ventral or Vaginal Ovariotomy. — Ventral or vaginal 
ovariotomy constitutes the most suitable procedure in all cases 
in which the condition of the patient and her surroundings do not 
forbid the performance of a major operation. The vaginal route 
is preferable, and is the only possible route in cases in which, 
the presenting part is fixed. If part of the tumour extends into 
the abdominal cavity, the ventral route must be adopted. 

Prognosis .—The figures which we have given in the second 
table above show a death rate in recent years of less than 10-5 per 
cent, for all cases of ovarian intra-pelvic tumours. These results 
show an enormous improvement over the earlier results, as, prior 
to 1876, the maternal mortality was 347 per cent. 

Tcmours of Vagina and Vulva. 

New growths met with in the vagina may spring from tlie 
vaginal walls or from the uterus. In the latter case, they are 
usually polypi which have been expelled from the uterus, or 
which are growing from the cervix. Their treatment has been 
already referred to when discussing myomata. New growtlis 
having their origin in the vagina are extremely rare, and need not 
be taken into account. Cancer of the vulva, however, is occa¬ 
sionally met with, though it is also a very rare condition. 
Tumours other than new growths occasionally occur. The most 
common are oedematous swellings of the labia, vaginal and vulvar 
cysts, and hsematomata. 

Effect OH Labour. — Malignant disease of the vagina or vulva 
affects labour in a similar manner to malignant disease of the 
cervix—that is to say, it tends to cause narrowing and <},bliteration 
of the passage. The other tumours act similarly, but as they 
can be removed they are not important. 

Tnatment. —Malignant disease of the vagina or vulva is, si 
a rule, both an actual and a theoWical bar to delivery through 
the natural passages. If the disease is at all advancra, it wil 
prevent the necessary dilatation Pf the canal, wlj,ile in any case— 
as in cervical cancer—the bruising which it undergoes during th( 
extraction of the foetus favours dissemination, ara, at the sanii 
time, by causing necrosis, increases the danger of septic infection 
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Vccordinglyi in almost every case in which the conditions of the 
patient and her surroundings are favourable to the performance 
of a major operation, Caesarean section constitutes the best line 
of treatment. If circumstances forbid its performance, then 
delivery by the natural passages may be carried out, provided 
that the growth is not so extensive as to render the pas^e of 
even a mutilated foetus impossible. When the growth is situated 
at tlie vulva, additional space for the passage of the foetus may be 
obtained by deep incisions of the perinaeum. Such a procedure 
ic, Itovvever, distinctly inadvisable, as it favours dissemination 
anil septic infection, and should only be adopted in cases in 
which the performance of Caesarean section is impossible. 

The treatment of the other forms of tumour is more simple, 
(lidematous swellings of the vulva rarely camse any trouble. If 
they are so large as to obstruct delivery, tl^fymust be punctured, 
•and the fluid allowed to drain away. Puncture should, however, 
lie avoided whenever possible, as the anaemic condition of the 
parts retards the healing of any wounds of the skin. Punctured 
wounds are, however, preferable to the lacerated wounds caused 
by rupture, and therefore ought always to be made if there 
.ippears to be any,danger of rupture. 

\ aginal cysts are sometimes met with, but vulvar cysts con¬ 
nected with Bartholin's gland or its duct are more common. If 
ihey are of such a size as to offer an obstruction to delivery, they 
must be punctured with all aseptic precautions.' Subsequently, 
if they All again, they must be removed. 

riie treatment of haimatomata will be referred to later.’'' 


STENOSIS .\ND ATRESIA OF THE GENITAL 
PASSAGES 

Stenosis and Atresia or the Cervix. — Stenosis (vrivtxi, 
narrow) is the term applied to the narrowing of the lumen of a 
canal, while atresia means an imperforate condition (d, negative; 
’fTpaivta, I perforate). All cases of atresia, as met with in 
pregnancy and labour, may be regarded as only advanced cases 
of stenosis, inasmuch as it is obvious that the atresia cannot have 
existed prior to conception. Accordingly, the two conditions may 
discussed together. 

. £tiohgy.—The causes of stenosis or atresia are to be found in 
any condition that has destroyed or altered the normal tissues of 
the cervix. These causes may be group^ together according 
they are due to the effecfi of age, to inflammatory changes, 
fo traumata, and to new growths. In elderly primipara:, there, 
is sometimes an increased rigidity of the fibres round the os 
externum or of*the entire vagWl portion, due probably to the 
diminution in the number of elastic fibres consequent on com- 
* KiVb Part Vll.. Chap. IX., p. 86 a 
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mencing senile atrophy (Diihrssen). Stenosis, the re-nlt o; 
inflammatory changes, must be of very rare occurrence, as it s 
doubtful whether the common simple inflammations of the ccr-.n 
ever give rise to it. It may, however,occur in cases of exti n^Hf 
ulceration, the result of an acute septic or gonorrhoeal pro< c>s, or 
of syphilis. Stenosis, the result of trauma, is, on the other hand, 
perhaps the commonest form met with. It may be the result of 
extensive lacerations of the cervix; of badly performed or too 
extensive operations, as trachelorrhaphy or amputation ot thi' 
cervix ; of extensive sloughing of the cervix, the result of a pro 
longed labour, or of the too extensive use of caustics; or of the 
friction and irritation to which the cervix is subjected in cast's oi 
long-standing prolapse of that part. The effect of new growtli- 
on the cervix has been already dealt with, and we have seen that 
■malignant disease of that part always gives rise to stenosis, .and 
when it has become extensive even to atresia. ■ 

Effect on Labour .—The effect of atresia or stenosis on laliour 
is to produce a condition closely resembling that which has been 
described under the head of spasmodic contraction of the cei vi\, 
save that the re.sulting stricture is organic instead of functional- 
In atresia, the cervix in many cases will not dilate until a new 
opening has been made. In stenosis, dilatation is delayed oi 
never occurs, according to the degree to which the tissues .an' 
altered. Serious consecpiences may result from this. First, ami 
most commonly, the contractions are not strong enough to owr 
come the resistance; they die away, and a condition of uterim' 
inertia results. Secondly, the contractions may force the fu'tib 
through the narrow cervix and cause extensive lacerations, leadmi; 
to the occurrence of traumatic post-partum hxmorrhage. Thirdly, 
the condition of the cervix may prevent the passage of the fu tu'. 
and, the contractions continuing, rupture of the uterus may occin 
Diagnosis .—The diagnosis of stenosis of the cervix is readily 
made by means of a vaginal examination, after labour has been 
in progress for a little time. The cervix is found to be but bnlc 
if at alt dilated, and in part or altogether preserves the shape it 
possessed prior to the onset of labour. The cause of the steno:-i' 
may be found on careful examination or inspection. In atres-ia 
of the os externum, the taking up of the cervix may proceed a;- 
usual, but, on examination, the smooth and thinned-out tissues of 
the cervix are found to completely cover the presenting part, and 
no aperture can be felt. A small dimple, or thickening, com’ 
sponding to the former site of the os can usually be detected, b 
the stenosis or atresia affects more than the region of the i 
externum, the affected portion of the cervix will be felt projecting 
from the lower pole of the uterus as a mushroom-like prominenc'' 
of a thickness varying with the extent of cervix sheeted. 

Treatment .—The treatment of atresia consists in re-constitutini: 
the obliterated portion of the cervical canal. If the os' extemun' 
alone is obliterated, due to simple agglutination of the edges. 
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,liL;ht pressure with the tip of the finger or with the point of a 
oiliicl may suffice to re-open it. If this is not sufficient, an 
iiK isioii must be made with a scalpel. Once the canal has been 
Iu opened, rapid dilatation will as a rule occur. In cases of 
.-.lenosis due to causes other than malignant disease, dilatation 
ni.iy 1)6 hastened by hot vaginal douches, and hot hip-baths. If, 
how ever, the alterations in the tissues are extensive, the cervix 
must be dilated or incised. The manner in which these pro- 
(ecliires are carried out will be described later. As a general 
rule, it will be found that if the undilated portion of cervix is 
thin, and consists only of the tissues in the neighbourhood of the 
external os, incision is preferable, while if there is a considerable 
tliickness of undilated cervix, dilatation is preferable. The treat¬ 
ment of stenosis due to cancer of the cervix has l)een already 
described. 

Sii.Nosis oi- THE Vagina and Vi'lva.— Stenosis of the vagina 
or vulva may occur as a result of congenital deformities, previous 
lAtensive ulceration, or malignant disease. In some cases, it may 
Ilf so marked that the canal is barely patent. 

/••/cr/ on Labour .^—The effect on labour is identical with that of 
'•teiiosis of the cervix, i.e., obstructed delivery and possibly ex¬ 
tensive lacerations of the stenosed part during the passage of the 
III tus. 

/JiiigHesrs.—The diagnosis is readily made by a vaginal examina¬ 
tion, but care must be taken to prevent mistaking the ring of 
'■tenosed tissue for the edges of the uterine orifice. If the possi¬ 
bility of confusing the two conditions is remembered, the mistake 
'\ili not be made. 

Trcalment. —Stenosis due to the presence of cicatricial bands or 
congenital septa may be relieved by the division of such bands or 
septa. Slight degrees of cicatricial stenosis may be relaxed by 
liot douches, glycerine plugs, or by the use of a hydrostatic dilator. 
In more marked degrees, it may be necessary to make several 
incisions in the constricting tissues. These incisions are made 
peripherally round the stenosed portion of the vagina, and must 
be sufficiently deep to divide the cicatrices. The fretus is then 
'Atracted with the forceps, if the natural efforts are not sufficient 
to expel it. If the incisions subsequently bleed, they must be 
'iitur^i^or the uterus and vagina must be tamponned with 
iodoform gauze. If the stenosis is so great that sufficient room 
lor the passage of the feetus cannot be obtained by incision, 
tbe foetus—if dead—may be perforated and extracted, or, if the 
contraction is too great even' for this to be successful. Caesarean 
i-ection must be performed. If the stenosis is situated at tne 
orifice of the yagina, sufficient space may be obtained by the 
performance of episiotomy or incision of the perinacum. 



CHAPTER VI 


MULTIPLE FBEGNANGT 


Multiple Pregnancy Prequency^iEtiology-iSuperfoetationA-Superfeciinda- 
tion-i-PresentationSex and Development-J-DiagnosisCourse of • 
LabourManagemenl ^ Prognosis, A Interlocking of the Infants- 
Diagnosis—Treatment. 


MULTIPLE PREGNANCY 

By multiple pregnancy, is meant the simultaneous presence of 
more than one fa-tus in the uterus. The greatest number of 
children born at a birth, which has been authentically reported, 
is si.\. 

I Frequt)wy.—TmTi pregnancies are of comparatively frequent 
occurrence, but the exact proportion of cases in which they occur 
varies considerably in different countries. Thus Churchill 
found amongst 285,219 labours occurring in the British Isles, 
3,718 cases of ttvijis, or a proportion of i in 76’5'; while, 
according to French statistics as collected by Bertillon, the pro¬ 
portion in France is i, in.ipi. The statistics of the Rotunda 
Hospital show a proportion of i in 76'62. 

Tit^s are of very much rarer occurrence. In Churchill’s list 
of British cases, 43 instpees of triplets are recorded, a proportion 
of 1 in 6,wo . According to the statistics of Dubois, based on 
484,55oTaFours occurring in England, France, and Germany, the 
proportion of triplets was i in 6,209. The statistics of the 
Rotunda Hospital show a proportion of 1 in 5,000, but this pro¬ 
portion is considerably in excess of the true proportion irt Ireland, 
as the tendency of such patients is to seek the aid of a maternity 
hospital, owing to the size of the uterus or some concomitant 
pathological condition. t 

The proportion of cases in which Quadrupl ets occur is i in 
according to Veit. QuintJlets are of too rare occurrence 
to be able to give even an approximate proportion’' So far as we 
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know, at least two authentic cases oLsaxletaJiave been recorded. 
The first case was recorded by Vassal! in 1888. There were 
lour boys and two girls, who altogether weighed 1,730 grammes 
(i 11). 13 oz.), the largest weighing 305 grammes (to oz. 12 
ilr.ims), the smallest 240 grammes (8 oz. 7-5 drams). 

The second case was recorded by Kerr and Cookman,* and 
occurred at Accra, on the Gold Coast, in a negress. Five of the 
children were boys, the si.vth a girl. Between the children, there 
were four placentae. The girl and one boy had a placenta each, 
wliile the remaining four children were attached by pairs to two 
placenta'. All the children were born alive. One lived two days, 
four lived three days, and one lived four days. It is stated that 
lire patient at her first confinement gave birth to four children, at 
licr second confinement to three children, at her third to three 
children, and at her fourth—that to which we refer-to six 
children, a total of sixteen children at four confinements. 



■Eiialag}'. —Twin pregnancy may result in one of three ways:— 

(1) Two-distinct ova may be-fertilised. These ova m-ay come 
from separate Graafian follicles, which may both come from one 
ov.-iry or one from each ovary, or they may come from the same 
•■raafian follicle. Twins derived in such a manner will l)e 
entirely separate from one another and have sepaiiato-phicenta', 
^epatai6.amnions, and separate chorions {v. Fig. 343). 

(2) One. ovum may contain two yolk sacs, each with its own 
nucleus. Twins derived in such a manner will have a common 
placenta and choiion, and separate amnions {v. Fig. 344). 

Ti) A singl^ germinal area may divide into two embryos. In 
such a case there will be a common placenta, chorion, and 
a mniotic sa c (a. Fig. 345). 

It must be remembered that in the case of twins derived in 
first manner, the placentae may lie so close to one another in 
uterus that their edges coalesce, and a common placenta ap¬ 
parently result. The fact that there are two chorions will, how- 
cver, render the nature of the case clear. Also, in the case of 
twins derived in the second manner, the double fold of amnion 

• Mtdical Priu and Circular, May 27. 1903. p. 538. 
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which intervenes between the two sacs may become absorbed, 
and the twins may thus lie in a common amniotic sac. This U 
said to occur in about twelve pec cent, of such cases (Galabin), 
and renders it practically impossible to distinguish them from 
those arising in the third manner. Trigjg^s usually arise as a 
result of twins developing from one ovum and a single embryo 
from another, and gimdriipIctT are probably due to two sets of 
twins, each developed from a single ovum. In one of the most 
recently recorded cases of quintlets—that by Sato* of Japan, 
the first and the second foetus were apparently developed from 



Fig. 343. -.-Diagram of Bi-ovular Twins. 


Note the separate placentae, chorions, and amnions. 

one ovum, the third and the fourth from another, and the fifth 
from a third. 

The actual causes which favour the occurrence of twins are but 
little understood. > Race , as we have already shown, has an 
important effect,^ as also' has heredity, particularly when trans¬ 
mitted through the mother. This can be understood, as there 
is no reason why a hereditary tendency should not be transmitted 
to the production of ova which contain two nuclei, or of two 
ova at the same time. It is, howev\:r, very difBcult to explain 
the action of her^ity transmitted through the father, inasmuch 
as in all conceptions sufficient spermatozoa gain access to the 
genital tract to fertilise an inde^ite number of ova. Still, 
apparent proof of such influence is .forthcoming, even if the 
* Sti-f-Kwai Mtdital Joanal, igoa. 
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seemingly fabulous cases recorded by Sue and by Velpeau are 
refused credence." '^ The tendency ta . jnultiple ..prB gn ^n ry is 
apparently gr eatest in the Jir st pregnancy, and least in. the 
second, and agam']^f0gtesSfv61jl'’increases with each subsequent 
pregnancy.! ** Lastly, twins are of more common occurrence 
when the mother Js between twenty-o ne e nd twenty-eiphr. 

, The question of the possibility of ^UB^fecuadation and of 
sui)erfa5tation is closely associated with the mode in which 
multiple pregnancy occurs. By superfecu ndation, is meant the 
fertilisation at a second coitus of an ovum belonging to the same 



Fig. 344.— Diagram ok Uni-ovular Twins, derivro from Ovum 
WITH A Double Nucleus. 

Note the single placenta ami chorion, and the two amnions, j 

period of ovulation as the first ovum, while by npri firljUgii 
is meant the fertilisation of a second, ovum belonging 
subsequent period of ovulation. 

The jxwsibility of superfecundation has been demonstrated by 
cases in which a woman has had intercourse about the same time 
with a black and a white man, and has been subsequently 
delivered of one pure-blooded twin and one mulatta It is of 
frequent occurrence amonght animals. The possibility of super- 
feetation occurring in a normally developed uterus is, to say the 
least, extremel y d oubtful. 'In the first place, in order that it 
should occu?, ovulation must continue during pregnancy, and 

* VU4 Parvia's' Science end Art of Midwifery.' p. 173. 
t VUt Matthew Dancao's werii ‘ On Fecnndity. FertUiiy, and Stmtily.' 
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this, though possible, is in all probability extremely rare. 
Secondly, there must be the means of conjunction of the ovuni 
and the spermatozoon. This is not impossible up to the time of 
the fusion of the decidua vera and reflexa in the fourth month, 
but it is improbable, as the hyi»rtrophy of the uterine and tuba! 
mucous membrane almost certainly lea(& to a functional blockage 
of the lumen of the tube, while the plug of mucus which forms in 
the cervix at an ewly period of pregnancy closes the cervical 
canal. .Superfoetation may occur under certain conditions. 
/ When the first ovum develops in a Fallopian tube, it is possible 



Fio. 3^3 .—Djagham ok Uni-ovui.ar Twi.n.s, herived from Single 
Germinal Area. 

Note the single placenta, chorion, and amnion, 

that a second may subsequently be fertilised and develop in the 
uterus i^and, when the uterus is double, an ovum may be fertilised 
at one side at one period, and at the other side at any subsequent 
period, provided ovulation occurs. Cases of superfoetation will 
usually l)e found to be due to the latter condition, if the patient is 
carefully examined. Cases in which the difference in the size of 
two twins suggests the possibility of superfoetation, but in which 
the uterus is single, are usually the rdfeult of interference on the 
part of one twin ^th the placental circulation of the other in the 
case of a co mmon j^acenta^ar to seme pathological condition of 
one twin which prevents its development. *' 

S'PivsMitofww.—^ is to-be expected, the relative frequency of 
IhalpresentetioaB is very much more common in twin than in 
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jin^'Ie pregnancies, on account of the loss of the adaptation which 
normally exists between the shape of the foetus and that of the 
uterus. The combined statistics of Draaul, Tarnier, and Pinard' 
show the relative frequency of the different presentations which 
occurred in 465 cases of twins:— 


Ilolh vertex 

- 187 

Face and vertex 

2 

Vertex and breech 

■ ”7 

Shoulder and vertex - 

2 

Kreech and vertex - 

74 

Shoulder and breech 


Doth breech 

- 48 

Hreech and face 


Vertex and shoulder - 

- 16 

Face and breech 


Dreech and shoulder 

6 

Forehead and vertex 


Vertex and face 

5 

Unknown - 




I'lG. 346.— Twins prbskntino Fio. 347.— Twins prbsenting 

Bv TUB Vertex. bv Vertex and Ukebch. 


From these figures it appears that in ten cases out of 466 the 
lie of the foetus was transverse or oblique— i.e., a percentage 
of 2'i4'i This is a high percentage, but not nearly so high as 
that given by Spiegelberg, who states that in 10 per cent, of 
cases a transverse presentation occurs. The statistics of Gu^’s 
Hospital are practically the same as the French statistics which 
we have quoted, i.e., 2‘3 per cent, for transverse lies. 

^ Sex and Development.—In the case of twins derived from the 
same ovum, the sex is probably always the same; in the case of 
twins derived from different ova, the sex may be the same or may 

* Ribamont-DessaiRiics, ‘ Pr^ds d’ObBUtrlque,' 3rd edition, p. 623. 
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vary. Including all cases of twin birth, the following proportion 
was observed at the Rotunda Hospital, amongst 261 cases 

Two males - - - - 87 times. 

Two females - - - 90 „ 

Male and female - -84 ,, 

The weight of individual twins is often below the normal— 
a fact probably due to their usual prematurity, and to the 
mother being unable to supply as large a proportion of nutriment 
to each twin as she would have done to a single child. The 
average weight of the two children taken together is about 
nine and a half pounds. 

'> Diagnosis, — The diagnosis of twin pregnancy can be made hy 
abdominal palpation and by auscultation. 

Abdominal Palpation.—The first point that is noticed hy 
abdominal palpation—if the patient is at or near full term—is the 


Fig. 348.— Twins presenting by Breech and Back. 



unusual size of the uterus, and it may also be possible to determine 
that the walls are more tense and resisting than in a single 
pregnancy. ^ Then, on palpating the foetal parts, we find that 
they do not follow one another in their usual sequence. ’ If, for 
instance, we find a breech at the*fundus, instead of being able to 
trace the foetal outline along the back to the cephalic pole, we 
may find another large part—a ^ head or a breech—lying 
Mmewhere about the level of the umbilicus, or in one or other 
iliac fossa; or we may find an undue number of limbs in the 
neighbourhood of the umbilicus. We can diagnoses the existence 
of tvnns by palpating two heads^ two breeches, or two backs, 
more than two luge parts, or more than four limbs. We cannot. 
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, distinguish between many forms of double monster and 

ho\\e\er, uisi b . conjoined twins. 

- o5 Account of the difficulty of practising 
Auscultation — ^here the uterus is 

aWominal ^ difficult to palpate than in a 

„,,re d'stended and h^nce more^^^^^^ the results of careful 

suirIc pregna Y’ observers listening at the same moment, 
auscultation. ll two io ^ate both from one 



Fi<i. 349—Twiss LYisr, transversf.lv. 


at the same time there was a prolapsed and pulseless funis in the 

s= ^ 

found to contain another. occurs durinir thel 

- Cour« of Labour-The us^^a\ f 

expulsion of twins is the birui o - finally the placenta 

T.r*'*’ 4 "t*- 

? uS:.X^iM »a 

There is very rarely any tven the latter 

iJeh^n-rTt. Jfevent the 

■ * A Practical Treatise on Midwiferjr,’ p. 310- 
f • Practical Observations on Midwifery, p- 3 * 0 ' 
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expulsion of the first. The management of these cases will be 
subsequently discussed. As a r ule, the interval bfitweecLthe. birth 
o f the t wo children is lesTtlian^an hour. "In cases in which the 
plac^a oribe first" child follows it, however, there may be an 
indefinite interval, as, owing to the prematurity of the children, 
when once the uterus has got rid of one child, and consequently 
is no longer overdistended, the contractions may cease, and 
pregnancy may continue until full term. 



I'"'.. 350 .—1 WI.NS rKKSENTING BY THE VERTEX A.ND DrEECH AS KELT 
BY Abdominal Palpation. 

The unshaded portion of the infants are tliose which are felt most distinctly. 

The following table shows the interval between the birth of 
second foetus in 1,487 cases of twins recorded by 

wtnckel:— 


, Interval. 

Number of Cases. 

-- 


None 

• 3<34 

15 minutes 

3S6 

30 .. ■ - 

301 

30 to 43 minutes 

5 * r 

45 to 60 

156 

t to aa hours 

aaS 



MANAGEMENT OF MULTIPLE PREGNANCY gi; 

Miwagenrent. —The only necessaty variations from the manage- 
iDent of normal labour may be mentioned in a very few words, 
if tlic hrst foetus is in a longitudinal lie, allow it to be born. 
Then, palpate the uterus, or, if necessary, make a vaginal 
t;\ninination in order to determine the lie of the second foetus. 
If this is longitudinal, do n9thing; if it is transverse, perform 
podniic version and draw down a leg. Then, wait until thirty 
minutes have elapsed from the birth of the first child, and rupture 
the membranes, if they have not already ruptured spontaneously. 
Allow the second child to be born naturally,^and conduct the 
third stage in the ordinary manner. It is usually unnecessary in 
twin cases to correct a face or breech presentation, or even a 
brow, as the small size of the fretus will allow it to l)e born 
without difficulty. The object of rupturing the membranes is to 
ensure the birth of the second fottus. As has been mentioned, 
, if this is not done, it is quite possible that the contractions might 
p.iss off for several days or even weeks. Herman,* indeed, recont 
mends that if the placenta of the first child follows it, pregnane^ 
should be allowed to continue if it will, in order to ensure that the 
second child shall reach full term. We do not think, however, 
that this yiei^vill commend itself to the majority of obstetricians 
or of patients, inasmuch as such a course would necessitate all 
the trouble and pain of a second confinement. In exceptional 
r ises, where the first child was very premature, it might be 
desirable to follow his advice, but the consent of the patient and 
her friends iriust first be obtained, and the reasons for so acting 
clearly explained to them. 

The object of waiting for half an hour before rupturing the 
fnembranes is to afford the uterus time to contract down upon 
the second foetus, and also to give it a short rest, in order that, 
'vhen the contractions return, they may be sufficient not only 
to expel the foetus, but to prevent the occurrence of haemor- 
rhage—a complication to which the overdistension of the uterus 
tMlI always render the patient prone, “i If the second child is not 
expelled within an hour or so after the rupture of the membranes, 
<t may be necessary to turn it into a pelvic presentation and 
deliver by traction on the legs, or to apply the forceps, according 
a- may be thought best.;If, however, there are sufficient contrac- 
tiiins to cause the presenting part to fix, the expulsion of the 
f'l tus can^ usually be effected by pressure upon the fundus— 
ixristeller’s metht^, 

A second ligature must in all cases be placed upon the funis of 
|’<c first foetus before the funis is divided. This procedure, which 

only done for convenience* m single pregnancies, is, in twin 
ases, necessary on account of the comparative frequence with 
'xhich anastomo|es are present’between the placentae of the two 
’ liildren. In such cases, if the second ligature was not applied, 

. the second foetus might readily bleed to death. Mt is also impera- 

* Op, cit. 
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tive to avoid all traction upon the hrst funis, as the two cords are 
occasionally interlaced, and traction upon the first might result 
in causing kinking of the second, and so cessation of the circula¬ 
tion through it. 

/u Complications .—The proportion of cases, in which some patlio 
logical condition occurs in association with twins, is considerably 
higher than the proportion in single pregnancies. The chief of 
these complications are as follows:— 

' Malpreaentations —These have been already referred to. 

' Interlocking.—This will be discussed separately. 

' Premature Delivery.—This is a relatively common occurrence, 
as the following table will show. It is due to the overdistentiun 
of the uterus by the two children and sometimes by the exce.ssive 
quantity of liquor amnii. The following table, from the statistic> 
of Pinard, is based on the results of 150 cases:— 


Duration of 

Number of 

II 

II 

Duration of 

Number of 

Pregnancy.* 

Cases. 

l| 

,1 

I’regnancy.* 

Cases. 

9 months 


1 04 months 

y 

84 - ■ 

24 

1 

II *■ 

7 

8 „ - ■ 

35 

54 

M 

5 

74 .. ■ • 

10 

! 44 

1. 

I 

7 .. ■ ■ 

14 

, 4 

" 

3 


Hydramnioe.—An excessive amount of liquor amnii is nut 
uncommon in twin pregnancies, particularly in cases in which 
the twins are developed from a single ovum. Its tctiology hn'- 
been already discussed. As a rule, only one amniotic sac 
affected, but more rarely both may be. 

e Eclampsia.—Tills condition is slightly more frequent in h\in 
than in single pregnancies, due in all probability to the increased 
work thrown upon the kidneys by the presence of more than one 
fcetus, and also perhaps to the fact that the ureters are more coni 
pressed in their course through the pielvis in these cases. 
y Placenta Piievia.—It is only natural to expect that when tlie 
placental area is increased in size, the proportion of cases in 
which that area extends into the lower uterine segment will be 
also greater. Amongst sixty-two cases of placenta prxvia recorded 
by Winckel, twins occurred three times, a proportion cdhsiderablv 
in excess of the normal rate. 

S PoBt-partum Hamonhage.—According to Winckel, post-partuni 
hsemorrhage occurs in 8'5 per centr of twin cases. This is prob 
ably in the main due to the orerdistension and consequent paresis 
of th^muscular fibres of the uterus. It may also be occasionally 
due to the fact that the placental area is larg^- than in singh' 
pregnancies, and that sometimes the placenta encroaches on the 
* Pregnancy is here considered to consist of nine calendar months. 
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lower uterine segment, where the arrangement of the muscle 
lilires is badly adapted to bring about the occlusion of the blood- 

\ o'^sels. 

Foetal Malformation.—An acardiac or an acephalic fu-tus may 
^oiuetimes occur in the case of twins derived from a single ovum, 
:iiul ID whom there is an anastomosis between their res|)ective 
pl.icental circulations. These conditions will be discussed later. 
Also, in cases in which the twins are derived from a single 
germinal areji, they may be conjoined, and thus a double monster 
result. 

Placental Anomalies.—Velamentous insertion of the cord is a 
I oiniuon occurrence, and sometimes anastomosing vessels are 
found running over the membranes between the placenta-. Inter- 
l.iciug of the two cords may also occur, as has been mentioned, 
.uul may in some cases lead to the death of one or both of the 
I iliildrcn. 

l‘r(>i;)iosis .—The prognosis for the mother in twin cases is better 
than the foregoing list of complications would lead one to exprect, 
and is only slightly worse than in normal labour. This is in great 
part due to the fact that the small siite of the children renders 
delivery comparatively easy, even in cases of malpresentation. 
Toi the f(i-tus, however, the prognosis is considerably more 
M-rious. A certain number of children die in utero, particularly 
wlicu derived from a single ovum, as a result of interference on 
the part of the stronger twin with the circulation of the weaker, 
or to the entangling of the curds. In such cases, one fwtus may 
die, and the other go to full term. The dead fertus, if small, may 
then undergo fatty degeneration and eventually be converted into 
a mass of adipocere, or it may become mummified and flattened 
out against the uterine wall by the living child. To such a 
f" tus, the term/<r/«s pnpyraceus is applied. 

l-'ormer statistics of the Rotunda Hospital - deal more fully 
with the mortality amongst twins than any other statistics with 
''Inch we are acquainted, and consequently we make no excuse 
(or reproducing Stephenson’s * admirable summary of them :— 

(i) The Influence of the Length of Interval Irelween the Births. 
—In 262 cases the length of the interval was stated. The second 
' hild was born within fifteen minutes of the first in 46-5 per cent, 
of cases, and during the second quarter of an hour, in 30-2 per 
cent, of ^ses. That is to say, 76-7 per cent, were born within 
iialf an hour, 9-9 per cent, were born during the second half hour, 
.ind 13-3 per cent, were born more than an hour after the birth of 
the first. Of those born within the first half hour, 1 in 20 was 
still-born; of those born in Fhe second half hour, i in 5; and of 

those born after an interval of an hour, 1 in 3-5. 

« 

* As collected Collins, Hardy and McClintock, and Johnstone and 
Sinclair. 

t EncyctopaJia MtiUa, vol. vi., p. 208, article by Professor W. Stephenson, 
Aberdeen. 
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(2) The Influence of the Presentation on the Mortality.- fnth^ 
first born of the twins, the mortality of head presentation 
higher, that of breech and footling presentation distinctly Its-, 
than in the same presentations in single births. In the kc ond 
born, head presentations were nearly twice as fatal as in the lirst 
born—II per cent, as compared with 6 per cent. In breech prc. 
sentation, 2-5 per cent, only were lost. Of the children that laj 
transversely and were consequently turned, and of those that 
originally presented by the’ feet (132 in number), all were bom 
alive. 

. (3) Total Infant Mortality.—Exclusive of non-viable and 
macerated children, the infant mortality in twin cases was 7 3 |ki 
cent, as compared with 2'7 per cent, in single births. Of the first 
children, 6’8 per cent, were still-born, of the second 7'8 per cent 



Two small lieads have entered the pelvis together. 

These st.atistics are very significant, but we cannot accei’i 
Stephenson’s conclusion that ‘ instead of waiting half an hour, 
text-books still recommend, before rupturing the membranes, the 
delivery of the child should be completed within that time.' It i' 
difficult to understand how the second fiettis can come to any harm 
so long as its membranes are intact, and the advantage to the 
mother of waiting is obvious. 

^ Intehi.ockini; ok the Infants.— Serious complications may 
sometimes arise as a result of interference with the mechanism c' 
lalwur by the interlocking of one foetus with the other. Such a 
complication may occur in several' ways:— 

(i) Each foetus presenting by the head, both* heads may—if 
sinall->-enter the pelvis together and become impacted there 
(V. Fig. 35X). 
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first fcjutus presenting by the breech, the second by the 
1 1 nf the second may pass into the pelvis with the 

' '■‘‘i‘ }^h^t 2 . andluT^^ l^lSw the head of the first. In 
ui.i'.l' of results from one of several causes ; — 

■* '' in «hich .0 nn in .1.. lo™..- 

ih) TheSs become interlocked {v. Fig. 352)- 
S The chin of one fmtus is driven into the neck of the 

other (u. Fig. 353)- 

,'|t o£r the head of the sLond may be driven into ihe neck 
^XTor hreJ, the shoulder or chin of the one lying loiigi- 



Uidinally may lie driven down and interlock with the neck of the 
.aginal examination and abdominal TvTs. 

‘’'in'thTs^c^ond complication, in which the ‘‘fter^oming he^ of 
the first fmtus interlocks wiA °firsM^^^^^ on 

abdominal palpation, lying longitudinally m the uterus. 
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The recognition of the third complication is more difficult, a, 
the interlocking head cannot be reached from the vagina, and the 



353.—Lockkd Twins. 

Tlie occiput of the after-coming head of the first child has become inter 
locked with the chin of the fore coming head of the second child 

results of abdominal palpation, as will be readily understood, do 
not furnish any very definite information, save that the case is one 


Fig. 334.—Locke8^ Twins. 

The shoulder of the first child has been driven into the neck of the 
second child, who is lying transversely. 

of multiple pregnancy. A diagnosis will as a rule not be arrived 
at until, owing to delay in delivery, an attempt is made to extract 



interlocking op the infants 

, head in the pelvis with the forceps, when the res 

‘ 1 to its descent will attract attention. In all such 

ollcrcil to Its __ . , and the 
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resistance 

iLtrSrinU^uced^^^^^^^^ the finger^ 

raboJe the head to determine the nature of the resistance. 
p,,.cd above complication, the diagnosis will be 

I in aTmUar manner, but here abdominal palpation may 
id Ire assistance, as it will show that the second fo-tus 



Kni J 5 j - -l-fjco- '* Twins 


s lying transversely-a.lie which should always suggest the 
i>ossibility of a complication.* 

•T*_J_.J / tW/\ 111 


ossibility of a complication.e^^ have descended together into 
Treatment .—When two thore^we must endeavour to 

th. pdvis, “iS then descend lo.et 
"SiVlf It "len^to to rmptnnnble to toep the 
^.*5 tto pSvU«hile the fitTls toin* hotn, the 
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first fw'tiis should be turned and extracted, but such a nir-, 
is rarely necessary.^' If neither of the heads can be 
upwards, forceps may be applied to the head which is lowi i. and 
an attempt made to extract it.c'' If this fails also, one head nuis' 
l)e perforated, and as the fietus to which the forceps ha^ betn 
applied has been subjected to the greater amount of violem r, a- 
head should be the one to be sacrificed. 

When the after-coming head of the first fietus becomes inua 
locked with the fore-coming head of the second" the second lica,; 
must, if possible, be set/ree and pushed upwards. The first ln a,l 
can then be extracted. ‘ If this cannot be done, and if the cliildicii 
are small, an attempt may be made to extract the second in tn-. 
with the forceps past the body of the first, and then to deli\ei liir 
first. 'If this also fails, the first fictus must be decapitated, ii-. 
head pushed upwards, then the second fo-tus extracted, and lasliv 
the head of the first. The first fo.-tus should always be decapitated 
in such a case, as, owing to the jiressure its funis has undergere, 
it is almost certainly dead. 

When both children present by the head, and the head of tin- 
second is driven into the neck of the first, the head of the second 
should be pushed upwards, .and the first fo-tus then extracted, 
with the forceps. 

When the first fictiis presents by the head, and its shouldn 
becomes locked against the neck or body of the second, which o 
lying transversely, .an attempt must be made to push away the 
liody of the second fietus with the fingers passed into the uterus. 
If this can be done, the first child is extracted with the forcep-, 
and then the second turned and extracted. When the first fn tiis 
presents by the breech, and its chin becomes locked ag.ain.st the 
neck of the second, which is lying transversely, the treatment is 
similar, and we attempt to push aw.ay the body of the second, 
and then to extract the first. If that is not possible, the liiei 
must be decapitated, its body removed, then the second fn tns 
turned and extracted, and lastly the he.ad of the first removed. 



CHAPTER \ 1 I 


COMPOUND PRESENTATIONS PRESENTATION AND 
PROLAPSE OF THE CORD 


' nipiiiiiKl Presentations—I’rcsontatidii of a Hand or Arm with the Hoad 
Presentation of the I'oot or iVet with tlie ilo.id- Pu-soni.ilion ol 
Hands and Feet -I’resentation of a Hanil 'vitli the l!reo( li.'' I'n si'mation 
and Prolapse of the Cord Treatment—Keposition Poil.dn \oision- 
Inimediate l)eli\ery. 

^ co^lPouNI) pres1':ntations 

I m)i;k the term Compound Presentations we incltulc the follow 
:iil; conditionsPresentation of a hand or arm with the liead. 
I’li'sentation of a foot or feet with the head. I’rcseiUalion of a 
i'and and foot or hands and feet toRelher.' l^res('nt:ili(;n of a 
land with the breech. 

PRliSENTATION OF A HaNI) OK AkM WITH ITII. lll'.AM. 

In this presentation, the head presents and the hand nr even 
I'lc arm is prolapsed alongside it, so that the one or the other is 
I' lt from the vagina. In some eases, it may be possible to fed 
'Jiily the tips of the fingers, and this, perhaps, is commonest. In 
"tiler cases, the hand, or even the entire forearm, may he below 
the head. In very exceptional cases, the arm may lie behind the 
Head in relation to the occipital prominence. This tondilion is 
■il>o known as nuchal position or dorsal displacement of the 
iriii, and was first described by Simpson. It is closely akin to 
the nuchal position of the arm which sometimes occurs in 
breech presentation, and which has been already alluded to. 

/■ re^unicy .—The proportion of cases in which the hand is found 
beside the head varies considerably according to the statistics of 
different writers. Thus, ^t Guy's Hospital, amongst 22,9)10 
tdrths, the proportion of cases in which the hand had descended 
" as only one in 425, while, according to various aggregated conti¬ 
nental statistic*,t the proportion amongst 12,202 cases was one in 
557. In the latter statistics, however, all cases in which the 

* Edinburgh Monthly Jeuinal, April-May, 1850. 
t Hugenberger, St. Petersburg , Pemice, Halle, Wincliel, Dresden. 

8:5 
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hand prolapsed beside the head are included, whether it was 
accompanied by a foot or not, while it is possible that the Guy's 
Hospital statistics refer to cases of prolapse of the hand alone. 
Still, even if cases in which there was an associated prolapse of 
a foot or feet are excluded, the continental statistics show a 
very much higher rate. 

Causes .—The same conditions, which we have already noticed 
as causes of malpresentations of the foetus, and especially those 
which prevent the head from descending into the lower uterine 
jiegment, may also be the cause of prolapse of the hand or arm. 
The chief of these causes are'flattened pelvis,'obliquities of the 



I'lG. 3 j6.—Prkskntation ov an Arm with thk Head. 

Note also the associated presentation of the posterior parietal bone 
(anterior asynclitism). (After Schaeffer.) 


uterus and pendulous abdomen^twins,"and an unusually large or .a 
very small foetal head. 3" The sudden escape of the liquor amnii in 
hydramnios is a not uncommon cause, as the rush of f^uid may 
carry down a limb. 

Diagnosis ,—The diagnosis can be only made by vaginal examina¬ 
tion. If the hand is beside the presenting part, it is readily felt. 
When, however, it is behind the bilbk—,the nuchal position, the 
condition will not be recognised until after the birth of the head, 
unless it obstructs delivery. Then, the conditioi^ may be deter¬ 
mined by passing the fingers above the presenting part and 
^ feeling the arm as it lies behind the neck.' 

Effect en Labour .—The prolapse of an arm alongside the head 
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nia\ affect labour in one of three ways. If the head is still free 
al ove the brim, the prolapse may bring about a change of pre¬ 
sentation from a vertex to a shoulder (Michaelis ' ) or to a face 
presentation (Winckelt)- ’If the head has descended into the 
hrim, the presence of the arm may cause a descent of the posterior 
parietal bone, or may cause increased difficulty in or complete 
arrest of delivery, owing to the greater size of the presenting part, 
which has to pass through the pelvis. ^ On the other hand, in the 
rase of a small fcetal head or a large pelvis, labour may be un¬ 
affected, or, in some cases, as the head descends, the prolap.sed 
hand may be retarded by the friction of the peb'ic wall, and so 
Irrought back again into its proper position as the head descends. \ 
nuchal position of the arm may result in this manner, the forearm 
king pushed^upwards and backwards by the pelvic brim or walls. 

I reatment.—U the prolapse of a hand or arm is discovered 
( while the head is still free above the brim and the membranes 
iiiiruptured.'it may be possible to bring about the correction of 
the condition by the postural method. Place the patient upon 
the side opposite to that on which the limb has prolapsed, with 
the view of correcting the obliiiuity of the ftrtiis which caused 
the prolapse and at the same time of drawing up the limb. If this 
procedure is successful, keep the patient in this position until the 
head descends into the brim. •- If the procedure is unsuccessful, 
pass the hand into the vagina, and endeavour to replace the arm. 
Tills can usually be done if the hetid is not fixed, but it is not 
always possible to keep it up. As soon as the arm has been 
replaced, push the head into the brim, and if it descends into and 
(ills the latter maintain it in this position by means of a tight 
alulominal binder. ' If, however, it does not fill the brim, and 
tlicre is room for the arm to again descend lieside it, examine 
the patient vaginally in a short time, and, if the arm lias again 
prolapsed, perforin podalic version and bring down a foot. “ If, 
however, the head is very small in comparison with the pelvis, 
the arm may be allowed to remain prolapsed, as its presence will 
not interfere with delivery. If the nature of the case is not 
tccognised until the head has passed the brim, and, conse- 
'luently, reposition is impossible, leave the case to Nature, until 
s^ome indication for immediate delivery appears. Then, the 
forceps may be applied, and the fictus extracted. In such cases, 
■are mu^ be taken to so apply the forceps that the prolapsed 
hand or arm is not included between the blade and the fu^tal head. 

In replacing a prolapsed arm, the patient may be placed upon 
ihe side at which the arm is found, as the weight of the foetal 
body will then tend to eariyf the head to the opposite side, and 
this will provide more room for the operator's hand. As soon as 
the arm has b^n completely {lushed above the head, the patient 
may be again placed on the opposite side to that at which the 
Prolajised limb lay, in order to correct the fo-tal obliquity. 

* ' Das engen Becken,' etc., p. 184. t 0 />. «/., p. 384. 
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The management of a case of nuchal position of the arm i;, 
more difficult. Tf the head is free, Sir J. Simpson, who desi ril^d 
the condition,* recommended to draw the arm down beside the 
head, when the case becomes identical with that we ha\e just 
described, and may be treated accordingly. Another melhoj 
consists in rotating the head with the hand in the vagina in the 
direction to which the fingers of the displaced hand point, in the 
liope that the friction of the soft parts may, by keeping the 
arm steady, restore the normal relations. Herman considers tluit 
podalic version is preferable to either of these methods, but, if 
this is to avail so far as the frrtus is concerned, the arm must 
still be replaced, as a nuchal position is almost equally difiirult 
to manage when it occurs with an after-coming head. It is most 
unlikely that a nuchal position of the arm will be recognised until 
the head has descended into the pelvis, inasmuch as it will in all 
probability not cause any obstruction prior to this, and then, s.i\c 
in the case of a very small head, even reposition will be impos¬ 
sible. In many cases, a nuchal position will not be recognised, 
and in such cases the application of the forceps is usually 
necessary on account of delay, or, if delivery by the forcejis is 
impossible, we may be compelled to perform .oerforation. 

Prognosis .—In the cases of prolapsed arm or hand at Guy's 
Hospitfil, to which we have already alluded, i4'8 per cent, of the 
children were Ixirn dead. In nuchal position of the arm, the fu ial 
mortality is probably considerably higher. 

^ Pkesentation ok a Foot or Feet with the Head. 

In this presentation, the fuitus is so doubled upon itself that 
one or both feet come to lie at the level of, or even slightly below, 
the presenting head. 

Frequency .—Amongst the 12,202 continental cases to which we 
have referred in.the preceding sections, presentation of the foot or 
feet alongside the head occurred in 14, a proportion of one in 
87I’5. In several of these cases there was an accompanying 
prolapse of one or both hands. 

..■Etiology .—The causation of this condition is probably very 
similar to that of presentation of the hand and head. It m.^y 
also occur, temporarily, during the performance of combined or 
internal podalic version. , 

Diagnosis. — The diagnosis can be only made by vagin.nl 
examination, though the presence of a prolapsed foot may bo 
suspected from the results of abdominal palpation. 

Effect upon Labour _The probaMe effiect upon labour of th^' 

prolapse of a foot beside the head is that the latter is gradually 
pushed away from the pelvic brim, while the arm descends 
deeper, a presentation of the arms and feet eventually resulting. 
. and a transverse lie of the foetus. 

* Edinburgh Monthly Journal. April-May, i8ja 
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j the membranes are intact, the breech must be 
pns!u il by external manipulations to the fundus, and the head 
inio ilie brim. The foetus may be then maintained in this 
position by an abdominal binder, supplemented if necessary by 
p.i.i> pl.iced at each side of the foetal body with the object of 
nj.iintaining its longitudinal lie. If this procedure is impossible, 
or if the foot again descends, podalic version must be performed, 
itiL foot drawn down, and the head pushed up to the fundus. 

Presentation of Hands and Feet. 

This condition is only a variety of a transverse lie of the fwtus, 
and need not be discussed again. 

• Presentation of a Hand with the Brkhch. 

I'his is not a condition of any great importance, as there is 
ii'.ually ample room for a hand to pass through the pelvis beside 
the breech on account of the compressible nature of the latter. 
I'lirther, in many cases, as the breech descends, the hand will be 
imshed up by the pelvic brim. Presentation of the hand with the 
hreech occurred 7 times in 8,210 cases of labour recorded by 
ibif'enberger,''" a proportion of one in ii7+‘3. 


PRESENTATION AND PROLAPSE OF THi; 
UMBILICAL CORD 

Presentation of the cord is the term applied to the condition in 
"Inch the cord lies below the presenting part, the membranes 
I'l'ing still unruptured. Prolapse of the cord is the term applied 
tn the same condition after the membranes have ruptured 
(■ I'ig- 357)- 

f requency .—The relative frequency with which presentation 
a::d prolapse of the cord occurs in different hospitals and countries 
'.tries very greatly. As will be seen when discussing the aetiology 
01 these conditions their frequency is very closely connected with 
e proportion of cases of contracted pelvis, as the latter condition 
both itself predisposes to prolapse and presentation, and also pre¬ 
disposes to conditions—such as malpresentations—which them- 
!'• Ives fth’our prolapse. The total of three aggregated sets of 
“'crman statistics! show that prolapse occurred 135 times out of 
: >,903 cases— a proportion of one in 80*7, while, according to 
statistics collected by Churphill, it occurred 304 times out of 
s ’,061 cases, a proportion of one in 164. According to the 
tatistics of the Rotunda Hospital for the last fourteen years, 

I 

* 'Bericht uber das Gebarhaus der Grossfiirstin Helene Paulowna,' 1863, 

: Id. 

t Hecker, Abegg, and Credj. 
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prolapse occurred 130 times in 20,000 cases of labour, a proper, 
tion of one in 153-84. Presentation of the cord is considerably 
rarer than is prolapse. ^ 

Presentation of the cord differs somewhat from pro. 
lapse in its aetiology. All cases of presentation become cases of 
prolapse as soon as the membranes rupture, unless the cord has 
been previously replaced, but the majority of cases of prolapse do 
not commence as cases of presentation. Presentation is, so to 
speak, a primary condition, that is, it is present at the commence- 



B 

Kio. 357. —Pkesentation and Prolai’sb ok the Umbilical Cord. 

A, I'resentation of the cord ; B, prolapse of the cord. Note the presence 
of pelvic contraction. 

ment of labour. In most cases of prolapse, on the other hand, 
the cord usually occupies a normal position above the presentin;.; 
part until the membranes rupture, when it is swept down by the 
escaping liquor amnii. 

Pre^ntatioii of the cord, as a rute, re&ults from one of three 
conditions:—An abnormally long cprd; a velamentous or marginal 
insertion of the cord; and an abnormally low situation of the 
placenta. Hecker’-'* found that in cases of presentation of the cord 
* ' Deutsche Klinik,’ I. 165: and II. 103. 


CAUSES OF PROLAPSE OF THE CORD 


831 

associated with a head presentation, the average lengtli of the 
former was a little a,bove twenty-eight inches. As the average 
length of the cord is only twenty-two inches, this means an 
average difference of six inches. Another observer (Hugen- 
berger) has shown that marginal insertion is found three times 
as often in cases of presentation of the cord as is central inser¬ 
tion. Presentation of the cord also occurs more frequently in 
cases of low insertion of the placenta than in cases of its normal 
insertion, and Winckel met with four cases amongst si.\ty-two 
cases of placenta praevia. 

Prolapse of the cord is the natural sequence of presentation in 
cases in which the presentation is not replaced, but this is not its 
common cause. Prolapse, as a rule, is the result of a combination 
of two conditions;—a presenting part which does not fill the 
lower uterine segment, and a sufficient amount of Ihiuor amnii to 
create the force necessary to carry the cord below the presenting 
part when the membranes rupture. The necessity for the presence 
of these two conditions is very obvious. If the presenting part 
tills the lower uterine segment completely, the liquor amnii which 
is round the body does not escape when the membranes rupture, 
.IS the presenting head acts as a ball-valve and prevents it from 
doing so; consequAitly, there is neither room for the cord to 
prolapse nor force to drive it downwards. Moreover, even if the 
presenting part does not fill the lower segment, the cord will not 
prolapse unless there is some force to drive or carry it down. This 
force is supplied by the sudden rushing away of the liquor amnii, 
and, if the latter is scanty in amount, the necessary force is want¬ 
ing and prolapse does not occur. These two conditions may then 
be regarded as invariably present in all cases of prolapse of the 
cord occurring independently of a previous presentation, that is, 
as the cause of the greater proportion of cases. The various 
conditions, which interfere with the normal adaptation which 
should exist between the presenting part and the lower uterine 
segment, will thus be always found associated, as predisposing 
f.actors, with prolapse of the cord, the actual exciting cause being 
in every case the sudden rushing away of the liquor amnii. The 
I’rincipal predisposing factors are as follows:— 

(1) Pelvic Contraction.—Pelvic contraction favours prolapse of 
the cord both per se by preventing the descent of the head into the 
lower uterine segment, and on account of the abnormalities which 
It tends to cause in the presentation of the foetus. Winckel met 

ith prolapse of the cord in ten per cent, of cases of contracted 
pelvis, while other writers state the percentage to be even higher. 

(2) Faulty Condition^ of tfae Uterus.—Any abnormality of the 
uterus that prevents the descent of the head into the lower uterine 
segment or that favours the occurrence of malpresentations also 
predisposes t(f prolapse. Such abnormalities are mechanical 
obstacles to descent, as myomata, extreme laxity of the uterine 
'nuscle, and many of the various forms of maldevelopment. As 
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is to be expected, prolapse occurs more frequently in multiparous 
women than in primip^arm, and the result of various collected 
statisticsshows that it occurs about three and a half times as 
frequently in one as in the other. 

(3) Malpresentation of the Foetus. — A vertex presentation 
alone is properly adaptable to the shape of the lower uterine 
segment. All other presentations fill the lower segment more 
or less incompletely, and, consequently, afford room fur the 
descent of the cord if the liquor amnii escapes suddenly. It is 
instructive to compare the relative frequency of the different pre¬ 
sentations, first, in all cases of labour, and, secondly, in cases 
complicated by prolapse of the cord, as such a comparison shows 
very clearly the influence of malpresentations ;— 



Vertex. 

Beech. 

Face and Brow. 

ShouliliT. 

Usual percentage of pre¬ 
sentations 

55'53 

j-ii 

0'8 

o'jO 

Percentage in cases of pro¬ 
lapse of cord-f 

563 

iy 2 

I’O 

t 7'5 


Faulty attitude of the foetus, such as the prolapse of a limb, also 
favours prolapse of the cord. 

(4) Multiple pregnancy, abnormalities in the development of the 
foetus, excessive quantity of liquor amnii, and low insertion of the 
placenta, may finally be all grouped together as predisposiii),' 
causes of prolapse, as they all tend to a greater or less degree to 
prevent the normal adaptation of the presenting part to the lower 
uterine segment. In the case of hydramnios, there is the additional 
exciting factor of an increased rush of liquor amnii when the 
membranes rupture. 

ConseqiuHces .—Presentation or prolapse of the cord has no 
effect on the mother, but the effect on the foetus is very consider¬ 
able. During each contraction of the uterus, the presenting part 
is driven downwards and presses against the cord. This pressure 
is not sufficient to be of any consequence until the membranes 
rupture, but, as soon as this occurs, the cord is compressed 
between the presenting part and the undilated portion of the 
cervix—if dilatation is not complete, or, if the head has df.scendeil 
into the pelvic cavity, between the presenting part and the peivi'' 
wall. Such compression obstructs the circulation in the umbilical 
vessels, and, unless relieved rapidly, brings about a slowing of the 
foetal heart, followed by its gradual tessa^ion and the consequent 
death of the foetus. 

Diagnosis,—The diaraosis of prblapse or presentation of the 
cord can be readily made by vaginal examination. In presentation, 

* Wlttckel, 0/. tit. t Winckel—collected cases. 
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tin- Lord is felt below the presenting part and is recognised by its 
L liaracteristic shape and by the fact that it pulsates if the fretiis 
IS alive. In prolapse, a loop of the cord has usually descended 
into the \agina, or it may pass through the vulva and be found 
I'sicrnally. In cases in which it has not been compressed, it is 
lull of blood and pulsates, but, if the death of the fiutiis has occurred, 
u Is usually more or less flaccid. Presentation of the cord may 
p.i's unrecognised when the presenting part of the ftutus is .some 
little Nway above the uterine orifice, as the cord may not be 
rt-iihed by the e.\amining finger. If it is felt, however, it cannot 
I f mistaken for anything else, as its shape is characteristic. 

I’lesentation or prolapse of the cord cannot be di.agno.sed by 
.ibdominal palpation. The attention of the obstetrician will, 
liiiwever, be drawn to the possible presence of such a condition 
if Ilf finds the presenting part free above the brim at a time at 
which it ought to be fixed, .\uscultation of the fo-tal heart lUiiy 
siiinetimes lead to a diagnosis. If we find that the rate of the 
heart diminishes very considerably during a contraction of the 
uterus, while it is more rapid than normal in the interval between 
the contractions, it is strong evidence that intermittent compres- 
sum of the cord is occurring. Such compression may result from 
causes other than presentation or prolapse, but these conditions 
are its most common cause. Under normal circumstances, the 
I'Hal heart-rate falls during a contraction from 140 beats per 
imiuite to from 80 to 68, while, in cases in which the cord is 
compressed, the rate majj fall from 150 to 160 between the con- 
liactions to 45 to 50 during the contraction. The presence of a 
funic souffle is also suggestive of compression of the cord, and this 
I'impression may be due to presentation or prolapse. 

/ rcatment .—When presentation or prolapse of the cord occurs, 
the de.ath of the feetus will almost certainly result during the stage 
III expulsion in conse(]uence of the pressure on the cord, unless 
I he condition is remedied or the stage is very short. So long as 
the membranes remain intact, the danger of compression is not 
'cry great, but, once their rupture occurs, compression usually 
iiiiniediately results. There is one favourable circujnstance 
•ittending these cases, and to which many infants owe their life, 

I he same conditions which favour prolapse of the cord, a 
"ant of adaptation between ihe presenting part and the lower 
uterine segment, tend to minimise the danger of compression 
uuring tRe early part of the stage of expulsion. The reason of 
tills is that the same condition that prevents the presenting part 
irom exactly filling the lower uterine segment, also prevents it 
from exactly filling the peWic brim or cavity, and that, con- 
';e(|uently, there may be'sufficient room at one side of the pelvis 
lur the prolapsed cord to lie<without being compressed. Pre¬ 
sentation or pfblapse of the cord is almost always fatal to the 
I'ctus when it occurs in a patient in whom the pelvis is normal, 
■ind in association with a vertex presentation, unless the stage 

53 
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of expulsion is very short indeed. On the other hand, the f(j tus 
has a fair prospect of escape when prolapse occurs in the case uf 
a slightly contracted pelvis, and in association with a pelvic pre 
sentation. Indeed, so good is this prospect, that, as we shall 
see, a recognised method of treatment in these cases is the suh 
stitution of a pelvic for a cephalic presentation. 

In discussing the treatment, we need not differentiate bet\\eeii 
pre.sentation and prolapse, but will for the time include them botli 
under the term prolapse. 

Prolapse of the cord may be treated in one of the followin'; 
ways, according to the exact conditions present:—Reposition, the 
cord being replaced above the presenting part; the substitution 
of a pelvic presentation for a cephalic presentation ; or immediate 
delivery. 

Reposition.—liy the reposition of the cord is meant its repl.u e 
ment above the presenting part, in order that it may not be com 
pressed during labour. Reposition can be effected in one of tliri e 
waysPostural reposition: manual reposition; or instrumental 
reposition. 

(1) I’ostural Reposition.—Postural reposition is effected by 
placing the patient in such a position that the betus and thecoul 
tend, under the influence of gravity, to drop'towards the fundii'. 
of the uterus, and so to draw away from the uterine orifice tlic 
portion of cord that is presenting. In order that it may Ic 
successfully carried out, the membranes must be intact, that 
to say, the case must be one of presentation of the cord, and tlu- 
presenting part must not be fi.xed in the pelvic brim. If the^i’ 
conditions are present, the method may be given a trial, as, if u 
succeeds, it offers the best prospect of saving the life of the fo tU', 
and at the same time is free from danger so far as the mother i' 
concerned, as it does not necessitate any intra-uterine intcrferenn. 
The best position in which to place the patient is the knee-che'-t 
position, in which she kneels, and then bends forward until hn 
chest is almost in contact with the bed (f. Fig. 192). The uteru' 
then falls forward under the influence of gravity and becomi' 
almost vertical, and the presenting part and the cord tends to fab 
away from the uterine orifice. The fingers are then passed into 
the vagina, and an examination is made to ascertain whether thi 
cord has slipped back. If it has not done so, the presenting pait 
is pushed away from the brim, and the firtus moved from side to 
side by pressure applied by an assistant through the a\>dominal 
wall. By this means, the cord may be made to fall back. If, on 
the other hand, the cord has fallen back, the assistant presses the 
presenting part into the pelvic btii>i, apd the patient is at the 
same time gently turned over and placed again in the dorsal 
position. The fingers are kept in- the vagina during this move¬ 
ment to ascertain that the cord does not ^ain fltll down. U.it 
Cfituains. up, and if the os is at least half dilated, the membranes 
mny_^ r.uptured. The presenting part must then be kept in the 
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until the uterine contractions fix it, either by manual pres- 
>i)U’ .npplied through the abdominal wall, or by means of a tight 
;il.,ioininal binder. If the cord again prolapses as soon as the 
jMticnt is brought back to the dorsal position, it is better to again 

her in the knee-chest position and to keep her in it until 
tiic contractions fix the presenting part. Some patients, however, 
v.oiild find it a physical impossibility to stay for long in such 
.1 position, and, in their case, a modified Trendelenburg position 
iiiay be substituted. A ready means of extemporising a support 
\\hirh will keep the patient in the latter position consists in laying 
;i wooden chair on its face along the bed in such a manner that 
till' back forms an inclined plane. The back is then padded 
with pillows, and the patient is placed on it as shown in b'ig. 193. 
She must remain in this position until the presenting part is fixed, 
.iiid llien she may be allowed to return to the dorsal position. 

[ 2 ) Manual Reposition.—Manual reposition—the reposition of 
the cord by the hand or fingers passed into the uterus—may be 
i:ied in all cases in which postural reposition fails, and in which 
ilie necessary conditions for its performance are fulfilled. These 
i.inditions are that the presenting part is not fixed in the pelvic 
hriin, and that the uterine orifice is siilficiently dilated to allow 
th(! hand to be introduced as far into tin- uterus as is necessary. 
Manual reposition will be best performed with the patient in the 
Knee-chest position, unless an ana'Sthetic has to be administered, 
when Trendelenburg's position is more suitable, as it is easier to 
maintain her in it. .\n ana sthetic is u.sgally ncces.sary, as the 
iniroduttion of the hand into the vagina makes the patient strain, 
■nul straining renders re}X}sitiun impossible. The hand is inlro- 
ed into the vagina, with the fingers in the shape of a cone, 
■nul, if the membranes are intact, an attempt may be made to 
I’lilace the cord without rupturing them. To do this, two or 
I'lree fingers are passed through the uteiinc orifice and the pre- 
nting part is pushed upwards. The fingers then surround the 
r'fsenting loop of cord and push it also upwards, together with 
t'le intervening membranes, until it is past the greatest convexity 
■ t tlie presenting part. If this process succeeds, the membnanes 
■ire punctured with a stylette passed along the fingers which are 
'till in the uterus, and the liciuor amnii is allowed to escape as 
■-I'lwly as possible. The fingers are then gradually withdrawn, 
tile other hand pushing the presenting part after them into the 
i'riin. rf this man<nuvre fails, the membranes must lie ruptured, 
uid the prolapsed loop grasped in the hand and carried upwards 
dove the presenting part as liefore, and then the presenting part 
rushed down. /Ml efiqrts flt reposition must be made in the 
iUerval between the contractions. If manual reposition cannot 
' c effected, instrumental reposition may be tried, but it is unlikely 
'.o succeed, if it also fails, the only treatment that offers much 
prospect of success is immediate delivery, either by extraction 
a pelvic presentation or by the forceps. 


53—2 
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(3) Instrumental Reposition.—Reposition by means of nny of 
the many forms of repositor, specially manufactured or im¬ 
provised, is a very difficult process, and one which but seldom 
succeeds. For its performance, the same conditions must bt 
present as for manual reposition, save that the uterine orifire 
need not be so widely dilated, as it ought to be possible to 
replace the cord in any case of prolapse through an orifice wliioli 
was sufficiently dilated to allow the prolapse to occur. M.-my 
forms of specially devised repositors have been made from time Uj 
time, but none of them has proved itself anything superior to df 
as good as—the implements that can be improvised from a gum- 
elastic catheter. The most suitable implement consists of a new 
No. 10 or 12 gum-elastic catheter with a stout stylette, and soiiif 
common white tape which has been sterilised by boiling. A piece 



Fig. 358.- MeTHOU of using CATHETER-RtrOSlTOK. 


of tape eight inches long is taken, and the ends knotted together. 
A loop of this is then pushed into the eye of the catheter, from 
which the stylette has first been partially withdrawn, and tlie 
stylette again pushed fully into its place, in such a manner as 10 
pass through the loop and hold it in the eye. The remainder of 
the tape is then passed round a loop of the cord, as shown in 
Fig. 358, and its end pushed over the top of the catheter^. In this 
way, the cord is attached to the catheter by a fastening which 
will not open so long as the catheter is being pushed upwards, 
but, as soon as the catheter is withdrawn, the tape wilt again slip 
over the top of the catheter and set the cord free. As soon as the 
tape has been so adjusted as to snore a large loop of the cord, the 
catheter is passed into the uterus beside the 'presenting part 
and is pushed upwards as far as it will go. If it meets with aii 
.obstruction before it has penetrated sufficiently into the uterus, it 
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it- withdrawn and pushed up in a different direction. If 

ii succeeds in carrying the cord above the presenting part, the 
hitter is pushed down into the brim and the catheter then gently 
withdrawn. Another method of using it consists in tying a loop 
ol tape loosely round a coil of the cord, and then passing an end 
uf the loop into the eye of the catheter as before. The catheter 
is then pushed upwards, and, as soon as the cord is in its proper 
place, the loop is set free by withdrawing the stylette, and the 
c itlieter itself is drawn down. Instrumental reposition is simple 
to describe, but difficult to perform. It should, however, be tried 
if there is no other suitable method of treating the case, and 
sometimes it may succeed. 

Podalic Version.—Podalic version is indicated in cases of pro¬ 
lapse of the cord in which reposition has failed or is impossible, 
.mil in which the degree of dilatation of the uterine orifice is not 
-iifficient to permit the extraction of the fii-tus as a head pre¬ 
sentation by the forceps. The usual conditions that are required 
I'lr the performance of version must be present, i.e., the pre¬ 
senting part must not be fixed, and the uterine orifice must be 
sufficiently dilated to allow the introduction of two fingers, or 
if bipolar version ij impossible-—of the whole hand. The object 
nf performing podalic version, in cases in which a cephalic pre¬ 
sentation is associated with prolapse of the cord, is to substitute 
fir the head a part of the fietus which is smaller and softer, and 
so to lessen the compression on the cord. When the fo'tus is 
turned into a pelvic presentation and a foot brought down, there 
IS u.sually a space at one side of the sacrum of the mother where 
tlic cord can be placed. There is also another object in per¬ 
forming version, that, if the pulsations of the cord become feeble, 
"e c.-in extract the foetus at any moment by traction upon the 
In performing version, the fo tus should be turned in the 
reierse direction to that ordinarily adopted. Under other circum¬ 
stances, the pelvis is brought over the brim by the shortest route, 

- r., the head is pushed in the direction of the fuital back, and the 
bieech in the opposite direction. This procedure, as will be 
readily understood, tends at one stage to bring the umbilicus 
nearer to the pelvic brim than it was before, and so to favour the 
descent of more of the cord. If, however, the foetus is turned the 
reverse way, i.t., if the head is pushed in the direction of the frc-tal 
' best, and the breech in the opposite direction, the umbilicus will 
be carried further away from the pelvic brim than it was before. 
As the leg is brought down into the vagina, the prolapsed loop 
>f cord should be placed at the sacral end of the oblique diameter 
opposite to that in which tne back of the feetus lies, ix., if the 
I'l-trochanteric diameter of the foetus corresponds to the right 
oblique diameter of the brim, the cord should be placed near the 
left sacro-iliac joint. 

Immediate Delivery. —Imyn^Utp delivery is the final resource 
at the disposal of the obstetrician wKen^reposition of the cord 
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has failed and podalic version is either impossible or has been 
performed without benefit. In the case of a head presentation 
delivery is effected by the forceps, in the case of a pelvic presenta¬ 
tion by traction on a leg. If the head presents, and the forceps 
is to be applied, the uterine orifice must be sufficiently dilated to 
allow the passage of the head without laceration. If it is not 
sufficiently dilated, and if the head is fixed and so version is im- 
possible, it must be dilated manually or incised. There is no time 
in such cases for the use of hydrostatic or mechanical dilators. 
Cases of this kind, in which the head is fixed, the os insufficiently 
dilated to apply forceps, and the fojtus still alive, are rare, Inii, 
when they do occur, they are most difficult to treat. l<a|)id 
extraction with the forceps is unjustifiable, as it exposes tbo 
mother to too great risk. Slow extraction, giving the orifice time 
to dilate, is useless, as the feetus will be dead before it is delivered 
Manual dilatation rapidly performed, or incision in cases where 
the edges of the uterine orifice are thin, as in primiparx, follo\\ed 
by the application of the forceps, is the only treatment which can 
be adopted. Once traction with the forceps has been commenced, 
it must be rapid, as the cord is compressed during the entire 
time the head is passing through the pelvis, and, if this com¬ 
pression is continued for more than two or three minutes, the 
fintus will be horn dead. In applying the forceps, care must be¬ 
taken not to include a loop of the cord between the blade and the 
head of the fintus. 

Extraction in the case of a pelvic presentation calls for little 
special comment. It should not be commenced until it is neces¬ 
sary, as shown by weakness or cessation of the contractions ni 
the cord, as it is always difficult to extract a foetus quickly 
through an imperfectly dilated os, and, if the process is slow, tlu- 
death of the fictus may result. There is also a risk of cervioal 
laceration. If, however, the pulsations of the cord show th.it 
compression is occurring, extraction must be performed as slowly 
and carefully as is consistent with the safety of the foetus. 1" 
a pelvic presentation, however, compression of the cord, as .1 
rule, will not occur until the breech has descended into the pelvi.--- 
and at that stage the os will be nearly or quite fully dilated. 
f The treatment of presentation and prolapse may be summed 
up in a few words. ^ In all cases, first think of the possibility <>1 
performing reposition. - If the membranes are intact, this may I'c 
done by the postural^ method, or, failing this, by the manual 01 
instrumental method if the membranes are ruptured, the manual 
or instrumental method will alone succeed. ^ If reposition by any 
method is impossible, and the head presents but is not fixed, per 
form podalic version and draw down a foot. So long as tlu- 
pulsations of the cord show that there is no conjpression, leave- 
delivery to the natural eflforts, but, if compression occurs, extract 
at once. If podalic version is impossible, and if the uterine 
orifice is sufficiently dilated, extract the foetus with the forceps. 
If the orifice is not sufficiently dilated, dilate it manually or incise 
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()(-rasionalIy, a case may occur where the cohdition may be 
;i.|! imireated, even though the fcetus is alive. If the patient has 
„icl m.iny children, and if the genital passages are roomy, the 
small, and the uterine contractions strong, delivery may 
,ii-it to the natural efforts, as the second stage will probably 
In- of very short duration and can be further shortened by 
llr^•^sure on the fundus. The obstetrician must, however, watch 
i!;i rase most closely, and be ready to apply the forceps tlie 
ini iiiciit any signs of delay or of compression occur. 

I'lopiosis .—The maternal prognosis in cases of presentation 
,mil |ii()lapse of the cord is not materially affected, save so far as 
iiif operative procedures undertaken to save the fu'tus may prove 
[Mciiidicial, either by causing laceration of the soft parts or septic 
nlcciion. The ftttal prognosis is, however, directly made more 
■•l•Mous. The aggregated statistics of several continental clinics 
-!io\v that out of 1,376 cases of presentation or prolapse, 657 infants 
wro born dead, or a percentage mortality of about fifty. 'I'he 
I 'I'owing table shows the results obtained by the different modes 
I't treatment in about 400 cases of presentation and prolapse 
I Miissinann ''):— 


' "iiciN.M. Presenta¬ 
tion. 


'I'HEATMKN I', 


I’KRCINTAOK. 


I.ivvd UlC'l. 


\ 'TICX 

Left to nature 

.14 

rift 


Torceps 

til 



Version and extraction - 

46 

.s^ 

i'i'lvic 

].eft to nature 

.■>" 


■'hiiiiltler - 

Extracted 



Version and cxtraciion - 

to 

51 

^ inous presentations 

Keposition 

7'‘7- 

itjjH 


\ table constructed on somewhat similar lines from the reports 
1)1 the Rotunda Hospital gives the following results:— 


PRE.SEN rATIO.N. 

iKK.ArMENT AUOPTEO. 



1 Vertex. 

1 

Pelvic. 

Face. 

Shoulder 


Left to nature 

22 , 

18 

I 

_ 

4 ‘ 

i orceps 

25 * 1 

— 



25 

^ ersion and extraction - 

15 # 1 

_ 


]U 

2.5 

deposition 

’ 5 : 


— 

1 

6 

I'.xtraction alone - 


18 

_ 

_ 

18 

Infants born alive • 

33 r 

22 

I 

7 

^>3 

,, deaSl - 

34 

1 

14 

— 

4 

32 t 


* Petersburger M(d. Zeilsch., xiv.. No*. 3. 4. 1868 

t Of these infants, 21 were dead before the cases came under treatment 
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ANOMALIES OF FCETAL DEVELOPMENT 

Excessive Size of the Normally Shaped Foetus—Of the Entire Fntus 
—Of the Shoulders, Excessive Size of the Foetus due to Disease- 
Hydrocephalus—Hydromeningocele, Hydrencephalocele, Encephalorelc 
—General Foetal (Edema, Hydrothorax, Ascites—Abnormalities of the 
Urinary Organs--Spina Bifida—Sacro-coccygeal Tumours—Cystic and 
Solid Tumoursof the Neck—Tumours of the Liver and Spleen. Monsters 
—Single Monsters—Double Monsters. 


EXCESSIVE SIZE OF THE NORMALLY SHAPED 
FCETUS 

A NORMALLY shaped fcEtus may give rise to diflicult labour 
owing to its excessive size as a whole, or to the excessive size of 
the shoulders. 

Excessive Size of the Entire Fcetus.— The feetus ni.iy 
sometimes reach so great a size in utero that its passage through 
the pelvis is a matter of difficulty or impossibility. It is im¬ 
possible to fix any limit above which a foetus is too large to be 
expelled naturally, and below which it can be so expelled, as so 
much depends upon the size of the pelvis, the powers of the 
mother, and the size and ossification of the foetal head, but, 
speaking generally, any foetus which exceeds eleven pounds in 
weight is likely to cause a difficult labour. 

We have already discussed the various factors which tend to 
influence the weight of the foetus, and need not again refer to 
them (v. p. 10^. ^ 

Diagnosis .—It is usually impossible to determine the'presence 
of an abnorm^Iy large foetus until delay in labour leads us to 
pass the hand into the uterus. It is true that, with the possession 
of sufficient skill, we oi^ht to be able tc^ ascertain by abdominal 
palpation that a foetus is above the normal size, but in practice 
there are so many obstacles, such'as the thicknep of the abdo- 
mind walls, and the amount of liquor amnii, that u is extremely 
difficult to do so with any certainty. As a rule, in these cases, 
the presence of a large foetus is not suspected by the obstetrician. 
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if the foetal head has passed into the pelvic cavity. The forceps 
is applied on account of the delay in labour, and if the foetus 
cannot be extracted in this manner, perforation is usually per¬ 
formed, and then, after extraction, the cause of the delay is 
reco^'nised. It is difficult to say how an earlier diagnosis can lie 
arrived at in such cases. An obstetrician of considerable ex¬ 
perience might, it is true, be able to determine that he was 
dealing with a large foetus by noticing that the distance between 
the fontanelles was greater than usual, but this is difficult and we 
must usually be satisfied with a post-partum diagnosis. \Vlien, 
however, the size of the foetus is so great that the head cannot 
(MISS into the pelvic cavity, it is easier to arrive at a diagnosis. 
I'he first thing that is suggested by the detention of the head 
above the brim is a contracted pelvis, and if the history of the 
p-itient, and the measurement of the pelvis, shows that such is not 
the case, the next thing to be thought of is an unusually large 
head. Then, on passing the hand into the uterus and examining 
the head, we shall be able to detect the existence of such a 
condition. Uniform enlargement of the head, the result of the 
excessive size of the fmtus, can lie distinguished from enlargement 
due to some pathological cause by the fact that the head pre¬ 
serves its normal configuration. 

Treatment.—The treatment of cases of an unusually larjjc firtits 
c,alls for the exercise of considerable skill, if the fertus is to be 
(,'iyen the best prospect of life. If the fcetal head has passed the 
brim, delivery can usually be accomplished by the forceps. If 
the head is above the brim, the most suitable treatment to ado)it 
depends upon the degree of disproportion present. If the dis¬ 
proportion is considerable, it may be that symphysiotomy offers 
tile best chance, but, as this is a serious operation, the obstetrician 
naturally hesitates to adopt it, unless he is sure that delivery is 
not possible by any other means, and unless the surroundings are 
Miitable for the performance of the operation. There is no doubt, 
liowever, that in many cases symphysiotomy offers the only 
chance of saving the feetus. If the disproportion is not so con- 
i>iderable as to necessitate symphysiotomy, the performance of 
podalic version, and the extraction of the fuitus with the patient 
in Walcher’s position may be successful. While, if the dispro- 
portion is but slight, and the non-descent of the head is due more 

the weakness of the contractions than to the size of the head, 
extraction by the forceps may be possible. If the foetus is dead 
■ind forceps extraction impossible, craniotomy must be performed. 

It sometimes happens th*at, even after the head has been 
successfully deliver^, t^e sUbulders cannot be brought through. 
Such cases will be discussed in the next paragraph. 

• 

Excessive ^ize of the Shoulders. —Excessive size of the 
shoulders of the foetus may be met with as part of a general 
fietal enlai^ment, or as an enlargement confin^ to the shoulders 
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alone. In both cases, the result is the same, the shoulders hec (jnie 
impacted either at the pelvic brim or in the cavity, and the 
further advance of the foetus is prevented. 

Diagnosis ,—The diagnosis of impaction of the shoulders is inadc 
when the head or the breech of the foetus is delivered eulier 
naturally or artificially, and the shoulders do not follow in tin- 



Fig. 359.— Impacted Shoulders. 

The usual position of the shoulders when impacted in the pelvis. 

usual manner. This impaction maj be due to the excessive siz( 
of the shoulders, or to the failure of normally sized shoulders t( 
rotate. • ^ 

Tnatmtnt. —If the head of the fa'tus is expelled, but the shoulder: 
do not follow it, the first step to be adopted, with the objec 
of expediting their delivery, consists in applying firm pressure t< 
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;)ie f', nidus. If this is not sufficient, it is supplemented by traction 
i,pon ilie head. If this also fails, the fingers are passed into the 
.md hooked into the anterior axilla, which lies lower than 
liif posterior. Downward traction is then made with these 
tinu't-T-', and, as soon as the shoulders have reached the pelvic 
•i.jor. the axilla is guided forward beneath the arch of the pubis. 
It the shoulders will not descend, the fingers may be passed into 
[lie :i\illa which lies posteriorly, and traction made alternately 
iipijii the two. When the shoulders have been brought down 

lar as the pelvic outlet, it is possible to make traction on 
I .ith simultaneously. If they do not respond to such forms of 
ti.iction, the next step consists in bringing down one or both 
.trills. This is done with the double object of diminishing the 
uiiltli of the shoulders by the thickness of each arm as it is 
linmc'lit down, and of giving an additional means of making 
it.iriion on the body. If the arms can be brought down, it is 
pmlialile that it will be always possible to extract the shoulders 
u itliout any cutting operation; hut, in cases in which tlic shoulders 
an- liriiily impacted in the pelvic cavity, it will not be possible 
t" bring them down. In such cases, delivery witliout a cutting 
operation is usually impossible. If the arms cannot be brought 
ibiwn, or if, even aft'er they have been brought down, delivery is 
-till impossible, the next step consists in performing the operation 
"I cli'idotoiny or division of the clavicles. This operation is said 
til cflect a reduction in the length of the shoulder girdle of three 
t'l four centimetres, and to be not incompatible with the continued 
life of the foetus. If the shoulders still will not descend, it is 
piobable that there is some pathological enlargement of the 
till rax, and that the only course to adopt consists in performing 

niil 

iryotomy. 


i:XCESSIVE SIZE OF THE FCETUS DUE TO 
DISEASE 

llvDRocEPHALUS.—Hydrocephalus is the term applied to an 
I'liiiormally large accumulation of cerebro-spinal fluid within the 
■anium. This fluid collects first in the ventricles, which it 
i' -tends greatly. In some cases, it may remain confined there, 
1 It in others it bursts its way through the surrounding brain 
bstance, and is found in the sub-arachnoid space, or Iretween 
' c arachnoid and the dur^ mater. The average amount of 
' -lid that collects is about one to two litres (ij to 34 pints), 
i It as much as ten to twelve litres (17 to 20 pints) have been 
' und in extreme cases (Ribemont-Dessaignes). The effect upon 
- le brain of tl^ accumulation* of fluid is very marked. If the 
' uid remains in the ventricles, the brain substance is_ converted 
I'to a structure resembling the wall of a cyst, while, if the fluid 
nds its way through the brain to the meninges, the brain 
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substance is compressed and flattened out against the (Taninl 
bones. 

The effect upon the bones of the vault of the skull is also very 
marked. The bones are widely separated from one another, 
they are considerably thinner than is usual, and the sutures are 
enormously increased in size. The bones of the base of the 
skull and of the face are not affected by this change, and thus 
the characteristic hydrocephalic appearance of an enorinoib 
cranial vault overhanging a diminutive face is produced. 

The causes of congenital hydrocephalus are very far from hein^ 
determined. It sometimes occurs when the parents are syphilitir 
or alcoholic, and not uncommonly is found in association with 
other pathological conditions of the fcctus, such as spina bifida, 
hydramnios, hydrothorax, and club-foot. Ballantyne‘'‘ speculate^ 
on its xtiology, but admits that little or nothing is known of it. 

Frequency.— Hydrocephalus is a rare complication, and is said 
to occur once in every i,ooo to 2,000 labours. 

Diagnosis. — The diagnosis of hydrocephalus, in which the 
cranial enlargement is considerable, can, as a rule, be made In 
abdominal palpation, by noting the size and consistency of the 
head. If the head presents, the diagnosis can be readily confirmed 
by vaginal examination after labour has commenced, by noiinj,' 
the separation of the cranial bones, the bulging of the sutures, 
and the increased size of the head, as shown by the fact tli<u 
it does not descend into the pelvis. When there is a large 
accumulation of fluid, and considerable separation of the craiii.d 
bones, we may be unable to feel the latter by vaginal examination, 
and only find a large cystic tumour presenting inside the uterine 
orifice. It has not infreiiuently happened that, under such cir¬ 
cumstances, a hydrocephalic head has been mistaken for an 
unruptured bag of membranes, and attempts made to rupture 
it with the finger-nail or stylette. Such a mistake may be 
avoided by noting the presence of hair and the unusual thicknei-s 
of the supposed inembranes. When the pelvic pole of the fo'tus 
presents, we must rely on abdominal palpation altogether until 
the body of the fcctus has been born, and we are able to reai li 
the head with the hand passed into the uterus. 

Effect upon Labour .—The effect of hydrocephalus upon labour 
is similar to that of any other obstacle which prevents the 
descent of the head into the pelvis. The uterus makes violent 
efforts to expel the fa^tus, and, failing to do so, a condition cf 
secondary uterine inertia supervenes, or rupture of the uteru' 
results. In very rare cases, the strength of the contractions may 
be sufficient to force the fluid throu{;h the thinned sutures outside 
the cranium. It then makes its way through the cellular tissue 
of the scalp downwards towards the neck. Iji this mwner. 
sufficient diminution in the size of the cranium may result to 
allow the latter to collapse, and so to enable delivery to occur. 

* ‘ Ante-natal Pathology and Hygiene,' vol. i., p. 389. 
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The ((reater the amount of fluid present, the more likely is the 
intracellular effusion of fluid to occur, as the thinner will Ire the 
interosseous membrane. The obstetrician must not, however, 
iriist to the possibility of such an occurrence, as it is one of 
lAtreme rarity. 

/riii/wfHt.—The treatment of hydrocephalus is obvious. The 
iliinl must be allowed to escape, and then, if the uterine con- 
tr.ictions do not rapidly expel the fictus, it must be extracted, 
flic ideal operation consists in tapping the head with a trochar 
and canula, as this affords some slight prospect of delivering the 
n tus alive. If the necessary instruments are to hand, such a 
1 nirse may be adopted; but, even if the hctus is delivered alive. 
It will rarely survive its birth for long, and, in the few cases in 
winch it does so, will probably exhibit some mental deficiency. 

(iinseiiiiently, the usual treatment to adopt consists in perforating 
the head and then extracting it with a cranioclast. Perforation 
is also adopted in the case of the after-coming hydrocephalic head, 
hat, if the distension is very great, and if it is dilTicuit to bring 
the head within reach of the perforator, the spinal camil may be 
opened, a catheter passed into it and pushed upwards into the 
cr.inium. By moving the catheter about, the accumulation of 
liiiid will be tapped,“nod will escape through the catheter. 'The 
.ipplication of the cranioclast to the after-coming head is usually 
unnecessary, as the head can be delivered by Sinellic's or 
Martin’s method. 

PnigHwis.—The prognosis for the fretus is almost absolutely 
had in hydrocephalus. Even when it is born alive, it rarely 
survives more than a few hours. In a small proportion of cases, 
it may live for a few months, or possibly longer. The maternal 
prognosis depends upon the period of labour at which the condi¬ 
tion is recognised. If it is detected in time, the treatment of the 
case is easy and the prognosis should not be more grave than in 
normal labour. If, however, the condition is not recognised, and 
the patient is allowed to remain undelivered, or if useless attempts 
at extraction are made with the forceps, the prognosis becomes 
more serious, as rupture of the uterus or serious lacerations of 
•he maternal soft parts may result. It is well known that, in 
hydrocephalus, the maternal prognosis is Iretter in the case of 
large accumulations of fluid than in the ca.se of small iiccumula- 
turns, as the former are recognised at once, whilst the latter often 
C'cape recognition. 

HyDROMBNlNUOCELE,AND HvDRE.SCEPHALOCELE OR EsCEPHALO- 
‘ ui.E.— A hydromening^el* is the term applied to a cystic 
'-umour on the outside of the cranium formed by the extrusion 
d I rough a cleft in the cranial bones of a portion of the meninges 
'died with fluid. It is the result of the association of a sub¬ 
arachnoid accumulation of fluid and a cleft in the cranial bones, 
Hydrencephalocele or encephalocele is a rarer condition, in 
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which a tumour containing fluid and brain substance forms on 
the outside of the cranium. It is the result of the association 
of an accumulation of fluid in the ventricles and a cleft in tl^ 
cranial bones. The tumour is usually of ovoid form and is (on 
nected with the cranium by a pedicle of varying size. Tlmre 
may or may not he free communication between the tumour ntid 
the cranial cavity. Such tumours are most commonly fouml m 
the occipital region, and also in the frontal. They may, howi ^ti, 
occur at any point in the cranial vault. Winckel classifies tlum’ 



Kici. j 6 o.—A FtETus WITH Hydromeningocele and Congenital Ab.sks' f 
OK Abdominal Wall. ' 

M. Hydromeningocele (From a specimen in the School of Physic, 
Trinity College, Dublin.) 1 


according to their situation, as anteiior, posterior, lateral, superior. 
or inferior, 

Treatment .—Such tumours, if small, do not, as a rule, give ris; 
to any difficulty during delivery.. If, they are of large size, the) 
must be punctured and the fluid allowed to escape. The foetu' 
cap then De delivered by the forceps or delivery left to the naturu 
'■Efforts. 
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( ,i,M;RAL Foetal CEdema, Hydrothorax, Ascites.— General 
i.i ial ii deina sometimes gives rise to difficult labour, owing to the 
incrv.iw' which it causes in the size of the fmtus. Sometimes, 
t;ii> increase is uniform and is due to a general dropsical condition 
uf tlic fti tal skin, while, at other times, it is due to an accompany- 
in;,' accumulation of fluid in the thoracic or peritoneal cavity. 
Tlic weight and dimensions of the fmtus are always increased. 
The causes of foetal dropsy, like the causes of hydrocephalus, 
are as yet undetermined. Ballantyne* suggests that it may arise 
111 ilie later months of pregnancy from maternal conditions which 
increase the blood - pressure in the placenta, thus leading to 
increased pressure in the fmtal vessels and transudation of 
^cruni in the foetal l>ody. He also suggests that structural 
•iltcrations may occur in the fu-tal heart, kidneys, liver, or blood, 
anil directly produce increased blood-pressure as in the adult. 

llydrothorax—a collection of fluid in the thoracic cavity— 
may occur in association with general ledema, or as a distinct 
ciiiulition. It may cause very considerable enlargement of the 
chest. Its pathology is obscure. 

.\scites is a more common condition, and may occur in associa- 
iiiin with, or distinct from, general u-dema. It may lead to an 
enormous increase ^n the size of the abdomen. The average 
amount of fluid is from two to four litres (3^ to 7 pints), but us 
much as twelve to fifteen litres have been found. The tetiology 
ot tii'tal ascites is not clearly established. It occurs in fietal syphili.s, 
wlien it is probably due to changes in the liver. It may also occur 
as a result of pressure on the portal vein — as in a case recorded 
hy Herman. I According to Ballantyne, | it is most frciiuently the 
result of jjeritonitis. The cause of peritonitis in such cases is 
nbscure, but in one case it was found to be an escape of urine 
mto the peritoneal cavity. 

upon Labour.—The effect of these different conditions 
upon labour is to cause a degree of obstruction which varies in 
proportion to the increase in size of the foetus. In some cases, 
labour may be merely delayed, but, in others, the further advance 
ot the foetus becomes impossible, and secondary uterine inertia 
or rupture of the uterus results. 

Diagnosis. —The diagnosis of general fietal oedema can only be 
"'ade by vaginal examination or by passing the hand into the 
c'erus and examining the fu?tus. If the cedemaaffects the scalp, 
|“V condition ought to be recognised on vaginal examination. 

I be diagnosis of hydrothorax and ascites can only be made iti 
rre latter manner, save in Cases where there is an enormous 
^ < umulationof fluid, wh^n a diagnosis may be made by abdominal 
i dpation. As a rule, however, the existence of such conditions 
' >11 not be recognised until after the birth of the presenting part, 

* Op. cit., p. 296. t Mti. Timts and Cazetli. pt. ii , 7JI, 1881 

t op. at., p. 361. 
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when the size of the thorax or abdomen will delay or prevent th.; 
further descent of the fcetus. 

Treatment .—If the expulsion of the fcetus is prevented hy a 
condition of general (edema, the first step consists in evacuating' 
all cavities in which fluid may be contained. Accordingly, il tht 
head is increased in size in consequence of hydrocephalus, i; 
must be perforated, and the thorax and peritoneal cavity in turn 
similarly treated, as they are brought within reach. If thi' 
increase in size of the furtus is due to a general waterlogging ui 
the tissues, craniotomy followed by embryotomy may have to In 
performed. In hydrothorax or ascites, the affected cavity shoul.i 
be tapped with a trochar and canula and the fluid evacuated, 
and embryotomy is only necessary when the accumulation ol lliiul 
is associated with a tumour or enlarged viscus. 

Prognosis .—The maternal prognosis is similar to that of hydtu- 
cephalus, and depends upon the early recognition of the condition. 
The fiiital prognosis is absolutely bad, although a case has been 
recorded in which the infant survived after the abdomen had been 
tapped and a ijucantity of fluid evacuated. 

Ahnokmai.itiiis 01' Tiiu Ukinaky Organs.— HydronephruM' 
is sometimes met with in consequence of obliteration of the ureter, 
and the distended kidney mtiy reach a large size. Cystic degenera¬ 
tion of one or lioth kidneys is also met with, in which the kidiiev 
becomes greatly enlarged and converted into a mass of sinall 
cysts. This condition is .said to be due to a sclerosis of tlic 
uriniferous tubules, especially in the neighbourhood of the papilla. 
More recent researches, however, tend to show, according tu 
Hallantyne, that it is of the nature of an adenomatous degencia- 
tion. 

Retention of urine in the bladder may also result in the forma¬ 
tion of a large abdominal tumour. As much as two and a half 
litres of fluid have been found (Fabris*), while, in the case 
recorded by Schwyzer, 1 the fluid was said to amount to 6^ litre 
The cause of the retention is found in obliteration or kinkini.' 
of the urethra. It is obvious, however, that in the case ot a 
large accumulation there must be also some pathological con¬ 
dition present capable of causing an abnormal increase in tlie 
amount of urine secreted by the kidneys. 

Cystic conditions of the kidney or bladder are usually diagnosed 
before delivery as ascites, and are treated accordingly, ft is only 
on subsequently opening the abdomen of the foetus that the true 
cause of the enlargement is discovered. 

Si’iNA Bifiu.a.—S pina bifida is the iferm applied to a cysti' 
tumour found on tbe back, usually over the lumbo-sacral o: 
dorsal region of the spinal column, and which itj formed by the 

' .'tun, lU osM , xvii., p. 329, 1893. 
t Arch, f, Gynak., xliii., 333, 1893. 
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pr.iiriision of the spinal meninges through a Assure in the spinal 
loiiiinn, the result of imperfect development. It contains a 
vary ins amount of cerebro-spinal fluid, and may reach the size 
.,1 a firtal head. 

Spina bifida rarely reaches such a size as to offer an obstacle 
1,1 ilcliNery. If it does, it will retard or prevent the descent of 
the back. Its existence will then be ascertained by passing the 
hand upwards along the back or limbs of the fcrtus, as the case 
niav lie. In such cases, it must be punctured and (lie fluid 
alliiwed to escape. 

S.\( Ko - COCCYGEAL TuMOL’RS. — Solid, semi - solid, or cystic 
tumours are sometimes met with attached to the sacro-coccygeal 
region of the fcetus. These tumours are of three different classes. 
()ne class is due to the inclusion of portions of a second f(i-tus—a 
teratoma. A second class is cystic and communicates with the 
spinal catial, and so is akin to a spina bifida. A third class is 
i >'tic or solid in character, and may resemble in structure many 
of the simple and malignant tumours of adult life. All classes of 
tumour vary greatly in size. If they are so large as to obstruct 
delivery, they must be removed, but, as a rule, they are soft and 
liliable, and do not ^ive rise to any difficulty during delivery. 

Cystic and Solid Tumours or the Neck. —Different forms 
of cystic enlargement are occasionally met with in the region of 
ill*' neck. Cystic hygroma is the term applied to a tumour which 
iiriginates in degenerated lymphatic ves.sels. It may be situated 
m liont of or on the nape of the neck, and sometimes reaches the 
M/c of a fcetal head. Cystic enlargement of the thyroid gland 
.ibii occurs, and may attain a large size. Congenital enlarge¬ 
ments of the thyroid are, however, as a rule solid (Winckel). 

• hey are sometimes hyperplastic, and sometimes fibrous or 
cartilaginous. They may attain a large size. 

I hese conditions, as a rule, do not offer an obstruction tn 
delivery, as they are soft and easily moulded. If they prevent 
the passage of the head, they must be tapped or removed piece- 
"11 .il, according as they are cystic or solid. 

Tumours of the Liver and Spleen. —Such tumours occa- 
'•I'lnally ^cur of sufficient size to obstruct delivery. In such 
' i^es, they must be removed by embryotomy. 


MONSTERS, PROPERLY SO CALLED 

Coder this heading, we propose to discuss such of the recog- 
^ed forms of ai^pical development as affect the course of labour, 
e do not propose to enter into a description of all the various 
f <rms of malformations, as to do so would be out of place in a 

54 
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work on obstetrics. It will, however, be necessary to "ive a 
brief description of them, and, in this, we shall follow the classiti. 
cation adopted by GeofFroy Saint-Hilaire.* In this classification, 
for the sake of convenience of description, the terms ‘ class,’ ‘order,’ 
‘ family,’ ‘ genus,' ‘ species,’ and ‘ variety,’ are used as if such a 
terminology was permissible. 

Monsters are divided into two great classes—single monsters 
and double monsters. 


Single Monsters. 

Single monsters are those which possess the elements—com¬ 
plete or incomplete—of a single individual. This class is divided 
into three orders— 

(A) Omphalosites {ufujMkos, the navel; o-iTot, food), in which the 
most essential organs are. wanting, and which consequently only ' 
develop passively by a connection through the umbilical coril 
with the circulatory apparatus of a twin. 

This order is divided into three families as follows :— 

(1) Paracephalians {irapd, beside; K«())oX)j, the head), in which 
there is a rudimentary head formation, general asymmetry, and 
absence of limbs and various organs. 

(2) Actphalians (d, negative; Kifftakij), in which there is com¬ 
plete absence of the head (r;. Fig. 361). 

(3) Anidians {d, negative; eJSos, form), in which the organism 
consists of a membranaceous sac enclosing various soft formations 
and bloodvessel ramifications. 

(B) Autosltes (ai'Tos, self; (tItos), in which the essential organs 
are sufficiently developed to allow independent progressixe 
development. 

(C) Parasites (vapda-iTos, a parasite), which are mere shape¬ 
less masses, lacking even an umbilical cord, and adherent to the 
maternal sexual organ from which they receive their nourishment. 

Only one of these three orders need be considered here, 
autosites. 

Autoaites.—This order is divided into four families, according 
as the characteristic malformation is of the limbs, trunk, cranium, 
or face. These are as follows;— 

(i) Tcratouulians (ripas, a monster; pikoi, a limb), in which the 
limbs are malformed. They are ag&in divided into two genera ■ 

(а) Ectromelians {iKTpuopa, »m s^bortion; fukot), in which 

the whole or part of one or more limbs is wanting- 

(б) Symelians (o-i'i-, together; pikot), in which one or both 

pairs of limbs are fus^ together. 

* ' Histoire ginirale et particuliere des anogialies de rorganisme,' 

1836. 
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1:1 Teratosomians (rtpas; o-ujua, the body), in which there is an 
iiricst of developmetrt of the anterior abdominal wall 
Ij) Terato-tncephalians frepos; the brain), in which 

there is incomplete development or absence of the walls of the 
Lranial cavity or the brain. They are again divided into three 

tiuncra:— 

(fl) Exencephalians (e^, out; cyxci^Xos), in which there is an 
incomplete development of the vault of tire cranium. 
(b) Pseudencephalians (ftv8>;s, false; iyKtifMkoi), in which, 
in addition to an imperfect development of the vault 



Fig 361.— An .Acephalian Omphalosite. 

I rom a specimen in the School of Physic. Trinity College. Dublin ) 

of the cranium, there is also an incomplete develop¬ 
ment of the brain, which is, only represented l>y 
, some vascular tissue. 

(r) Anencephalians (a; cymi^Aos), in which there is com¬ 
plete absence of both cranial vault and brain. 

(4) Teratocephalians (repas; ko^Ai)), in which there is arrested 
‘1 elopment or non-forn^tio* of the median portions of the face, 
|'’e lateral portion coalescing more or less completely in the middle 
'ne. They are again divid^ ihto two genera:— 

(0) Cycl&iephalians (kukAos, a circle; m^At)), in which 
the mediap portions of the upper part of the face 
are wanting. 
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(b) Otocephalians (o 5 s, an ear; Kc^aAij), in whicli the 
median portions of the lower parts of the face are 
wanting. 

All the preceding genera are subdivided into species, into which 
it is quite unnecessary to enter in a work on obstetrics. 

Single monsters do not possess at all the same obstetrical 
importance that double monsters possess, inasmuch as they 
seldom interfere to a serious extent with the mechanism of 
labour. Parasites, or as they are often termed, acardiac monsters, 
are occasionally met with in cases in which twins have developed 
from a single ovum. If the circulation of one twin is consideral))y 
stronger, than that of the other, and if there is a free anastomosis 
between their respective umbilical vessels at the placenta, the 
stronger heart tends to drive its blood not only into its own 



Fro. 362.— An Anencefhalic Monster. 

Family; Terato-encephalian. Gnus: Exencephalian. (From a specimen 
in the School of Physic, Trinity College, Dublin.) 


portion of the placenta, but also into the portion belonging to 
the weaker heart. This hampers the weaker heart, and makes it 
become progressively weaker and finally cease. The stronger 
heart then drives its blood not alone through its own circulatory 
system, but also through that of the dead twin, and so enables a 
feeble form of growth to continue. As the single heart is unalde 
to effectively discharge the duty of two, it follows that only tlie 
parts of the dead foetus near the umbilicus receive sufficient blwd 
to develop at all fully, and, consequently, a mass resultl in which 
the limbs and head may ^ rudimentary or completely wanting 
(t». Fig. 361). In this way, the vatious families which we have 
enumerated above are obtained. a ^ 

The commonest family of single autosite, that -is met with in 
practice, is perhaps the terato-encephalian, in which the vault 
of the cranium, and perhaps a portion of the brain, is incom¬ 
pletely develop^ or absent. These monsters are usually termed 
{mencephalic monsters, though correctly that term should be 
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only applied to a single genus. The diagnosis of tlie presenta¬ 
tion by vaginal examination is often extremely puzzling in these 
oises. .\s a rule, the neck of the monster is very short, and 
lonsequently neither flexion nor extension occurs. The head is 
usually small, and so is able to pass through the pelvis with what 
ought to be the vertex, or perhaps the brow, presenting. This 
region is, however, represented by a gap in the cranial vault 
lillt'd in by a membrane, and possessing very irregular edges 
{; . I'igs. 362,363). If the condition has been once felt per vaginam 
it ssill be recognised in subsequent cases, but the nrst time it 
met with it is puzzling. 

Double Monsters. 

Double monsters arS of considerably more importance from an 
obstetrical point of view than are single monsters, as they cause 



too. 362.— Back View of Anencephalic Monster shown in Fig. 363 

considerable difficulty during delivery. They are divided into 
two main orders;— 

(Ai Double Autosites, composed of two almost equally 
developed individuals. 

(H) Double Parasites, composed of the union of a single 
auiosite with a single omphalosite or parasite. 

I-A) Double Autosltae.—Double autosites are divided into three 
families 

(i) Teratopagim {ripat; xayri, anything that holds fast, heiue 
a union), in which two comi|>lete individuals are united to one 
another by a single region 06 the body. This family is divided 
into two genera:— 

(a) Eusomphalians (c 3 ,' well; d/i^Adt), in which each 

mSividual has an umbilicus and an umbilical cord. 

(b) Monomphalians {/livot, single; in which 

there is a common umbilicus and umbilical cord. 
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(2) Teradelpkians (rtpas ; o8eX<^ds, a brother,) in which the two 
individuals are separate below the umbilicus, but are united to a 
varying degree between the head and the umbilicus. This family 
is divided into two genera:— 

(a) Sycephalians (iruv; in which there is close 

fusion of the heads and of the bodies from the 
umbilicus upwards. 

(b) Monocephalians (/idvos; Kipakrj), in which there is a 

single head with no external trace of duplicity, and 
two more or less completely fused trunks. 

(3) Teratodymes (repas; SfSn/ios, double), in which the cephalic 
extremities are independent, but the pelvic extremities are com 
pletely united, thus making them the reverse of teradelphians. 
They are divided into two genera:— 

(a) Sysomians (o-ui'; o-u/ia), in which there are two 

recc^nisable but more or less fused trunks with 
distinct heads rising from a common pelvis and 
lower limbs. 

(b) Monosomians (/idras; odl/ia), in which there is a sin>’lc 

body with no external trace of duplicity, and two 
more or less completely fused heads. 

(B) Double Faiaaites.—Double parasites are divided into five 
-families, as follows:— 

(1) Heterotypians {irtpot, other; tvttos, a type), in which a 
parasite is connected with an autosite in a similar manner to that 
in which any of the three families of double aUtosites are con¬ 
nected with one another. 

(2) Heteralians {irtpos', alius, another), in which the parasite 
consists of a single part of another fcetus and is engrafted on nny 
part of the autosite. Thus, an accessory head may be grafted on 
to the head of an autosite. 

(3) Polygnathians (jtoXvs, many; yvatfos, a jaw), in which the 
parasite is formed of the maxillae or other portion of the head and 
is grafted on to the maxillae of the autosite. 

(4) Polymelians (jtoXijs; /icXos, a limb), in which the parasite 
consists of one or more limbs grafted on the autosite. 

(5) Endocymiatu {ivSov, within; Kvpa, a foetus), in which tlie 
parasite is enclosed within the autosite, usually in the abdominal 
cavity. 

In the foregoing list we have omitted all reference to species, 
as to include them would mean unduly extending the classifica¬ 
tion. It must be remembered tha'b tnple monsters may occur, 
and that they can be classified iif a ^milar manner to double 
monsters. 

Double monsters are of considerably more importance from 
an obstetrical point of view than are single mo&sters, as, unlei-s 
they are very small, they will always give rise to difficulty during 
delivery. In discussing them from this point of view, a more 
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« .ral classification than that which we have gj^en above mu^ 
^ adopted, and so, for practical purposes, we shall divide them 

into two main classes 

(\) Those in which one end of the body is double. This class 

be further divided into two groups_ 

(it Those in which the cephalic end is double, a type of 
' which is seen in some of the species of the ^y^osian 
genus of the family Teratodyme, and notably in the 
species known as Psodyme (^oa, the loin; StBu/iw), 
(v. Fig. 364). 



Fig. 364.-A Teraiodvme. 

M Those m which the podellc end j 

which is seeo m some Smily, 

Sycephalian eenus of the leraaeipm^ j 
Jpe^ally in ?liat species known a* ’ 

the occipitf; of, the eye), (f. g- 3 5) 

(B) Those in which there are two outward^^djstinct infante. 

which are mote or less d^ly conn species of 

divided mto three groups, aB of which a follows 

the Teratopagian femily. These group 
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(1) Those in which the infants are united at the level oi 

the head—cephalopagous (Kc<^aA,^ ; iray^) monsters 

(2) Those in which the infants are united at the level of 

the thorax—thoracopagous ( 6 <opa^, the chest; rn-/,]) 
monsters, or at the level of the xiphoid cartilre-e 
—xiphopagous a sword; irayij) monstas 

(i;. Fig. 366). 

(3) Those in which the infants are united at the le\el of 

the pelvis—ischiopagous {i(T\iov, the hip; r,,-/,)) 
monsters (d. Fig. 367). 



Fig. 365. —a Teradblphian, 

Family; Teradelphian. Genus: Sycephalian. Species: Iniopes. (From .1 

specimen.) c 


Diagnosis .—The diagnosis of the piesence of a double monster 
is by no means easy, and is rarely m;de until either spontaneous 
expulsion takes place, or an obstruction*'to delivery necessitates 
the passage of the hand into the uterus. A suspicion of the con- 
dition of afTmrs present may be obtained by abdominal palpation, 
but it is obvious that it is always extremely difficult to distinguish 
between a double monster and an ordinary twin pregnancy, and 
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, «,^times-as in cases where there are two outwardly dis- 
ilat imoossible to do so. In cases in which only 

Bx"Sy il doublS! a diagnosis may be made by 

M?v hparinc on auscultation only one foetal heart. 

a diagnosis of double monster is made, there is 



Fig. 366.—a XiPHOPAGous Monster 
; Teratopa^a^. 


S’SS'S?. lft.“.Snks.,. <Sri.d l-™-d ov» .he 
• Op. cil., vol. ii., p. I 7 S- 
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abdomen of the mother, as this causes the anterior head to move 
upwards and backwards over the brim of the pelvis, and so retards 
its descent. If version cannot be performed, or if, after its per 



Fig. 3O7.— An Ischioi'agous Monster. 

Fa«H(<y ; Teratopagian. Gmhs Monomphalian, '(From a specimen 
in the Royal College of Surgeons, Dublin.) 


formance, extraction is impossible, embryotomy must be performed 
with the object of separating the two infants or of removing the 
doubled extremity. 



CHAPTER IX 


POST PARTUM HiEMORBHAOE 

I'rimary Post-partum HaemorrhageTraumatic Haemorrhage: External, 
Internal Atonic Hemorrhage — Concealed Atonic Hemorrhage. 
Secondary I’ost-partum Hemorrhage.'> Post-ha-morrhagic Collapse - 
infusion of Saline Solution.ji' Ketenlion of the Placenta. 


■ PRIMARY POST PARTUM HAEMORRHAGE 

Primary post-partilm haemorrhage is the term applied to haemor¬ 
rhage occurring at any time within six hours after the birth of 
the child. It is one of the commonest accidents met with in 
midwifery. There are two distinct varieties 

I. Traumatic haemorrhage. 

II. Atonic hemorrhage. 

^ Traumatic Ha-morkhagk. 

The term traumatic hemorrhage is applied to hemorrhage due 
to laceration of any part of the genital tract, the result of direct 
or indirect violence Bleeding due to rupture of the uterus is 
not, however, included under this head, as, in the majority of 
(ases of rupture, hemorrhage is only one of several symptoms, 
nnd, consequently, is better dealt with under the head of rupture 
of the uterus. 

Varieties .—Two varieties of traumatic hemorrhage are met 
with External traumatic hemorrhage; and internal traumatic 
h'l'morrhage. 

External Traumatic Haemorrhage. — lixterftal traumatic 
he morrhag e, in which the Wood escapes externally, is very, much 
tlie_mbre common variety. 3 

AEtwtogy.—External nemorrhage may result from lacerations 
occurring about the clitoris, perineum, or cervix during the 
(Expulsion of the child. Perineal lacerations very rarely bleed to 
nn extent sufficient to justify the name hemorrhage. 

Symptoms.—The symptom of the case is a varying amount of 

8s9 
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hsmorrhage, which is not affected by the contractions of the 
uterus. 

Diagnosis. — External traumatic haemorrhage has to be die., 
tinguished from atonic haemorrhage, that is, from haemorrhatte 
due to failure of the uterus to contract. In practice we find that 
as a rule, we commente to treat all cases as if they were atonic 
haemorrhage, and that it is owing to various points which are noticed 
during this treatment that we make the diagnosis of traumatic 
haemorrhage. /The first of these points is that the bleedinp is 
found to be unaffected by the contractions of the uterus; the 
patient bleeding as rapidly when the uterus is contracted as 
when it is lax. ’ The second is that while we are douching out 
the uterus or vagina with a double-channel catheter we notii e 
that though blood is flowing over the vulva, the fluid which is 
returning through the catheter is colourless.If the haemorrhage 
is coming from a laceration of the clitoris or perinaeum, this point 
is noticed when the nozzle of the catheter is in the vagina {it 
from the vagina or cervix, when the nozzle is in the uterus. .\s 
soon as we have in this manner roughly localised the site of the 
haemorrhage, the exact bleeding spot can be found by careful 
examination. 

Tnatmnt.-L\i the haemorrhage is found to dome from a lacera¬ 
tion of t^-Clvtora, the easiest and most effective method (if 
checking it is to pass a silk suture with a small curved needle 
deeply beneath each end of the laceration. These sutures, whicli 
may if necessary be passed quite down to the bone, are then tied, 
and, as a rule, the haemorrhage immediately ceases. If the teai 
is of considerable extent, a third suture may be passed between 
the others. These sutures are removed on the eighth day. 
Occasionally, bleeding follows their removal, but, if so, it can 
always be checked by applying a firm compress for a few hours. 

/If the haemorrhage is coming from the _perina:um, it will be 
checked by the ordinary sutures, which are inserted to bring 
together the lacerated perinaial body.j Hamiorrhage coming from 
a cervical laceration is the most troublesome to check, on account 
of the difficulty of exposing and suturing the laceration. Tlie 
method of doing so will be subsequently described. 

Prognosis .—The prognosis of external traumatic haemorrhage is 
always goo d, unless the case is either neglected or improperly 
treated. A cervical laceration may, however, be extremely serious 
in cases of low insertion of the placenta, owing to its proximity 
to the uterine sinuses. 

f 

Internal Traumatic H.£morrhage. — Internal trauniatic 
hi£.pfiorrh.age is the...teim.applied to traumatic haemorrhage, in 
W.hich the blood instead of escapiag externally flows into the 
peri-vaginal or peri-vulvar tissu^ If this occurs; a haematoma 
forms of varying size, and to this condition has been given the 
name of httmatoma vagina et vulva. 



INTERNAL TRAUMATIC HMMORRHAGE 


86l 


I rcquency .—Internal traumatic ha;morrhage, sufficient in amount 
tu K-quire treatment, is a very rare occurrence. Statistics of its 
rihiine frequency are difficult to obtain. Winckel estimates its 
ire iiiencyat i in i,ooo, Hugenberger at u in 14,000. At the 
IvDiunda Hospital, there were 10 cases in 20,000 deliveries. 



Fic. 368.— H;emaio]^a of the Vdlva (Humm ) 

3 

■ fJiolcgy .—The direct cause of the condition is the rupture of 
> vein in the tissue beneath the lowest part of the vaginal wall, 
r, more.^ely, beneath the vulvar mucous membrane (Winckel).' 
1 he cause of the rupture is sometimes to be found in great 
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stretching of the vaginal walls, especially when very rapidly 
accomplisljpd, in the existence of vulvo-vaginal varices, or as the 
result of subsequent sloughing of the coats of a bloodvessel, the 
result of long-continued pressure. In the majority of case's of 
this kind, no assignable cause can be found, and the rupture of 
the vessel may have bftn due to a pre-existing abnormal thinness 
of its coats, or to the gliding of the vaginal wall over the deeper 
structures as the vagina is drawn upwards during labour, a glidin" 
which may be associated with laceration of a vessel (Ferret). .\ 
strong predisposing element to rupture, and one which is present 
in all labours, is obstruction to the venous return during tin; 
descent of the head, as this tends to produce thinning of the walls 
of the veins by overdistension. 

Pathological Anatomy .—These haemorrhages may occur either 
below or above the pelvic diaphragm, and, consequently, can he 
divided into infra-fascial and supra-fascial. / Infra-fascial ha'nia- 
tomata usually form at one side of the lower portion of the 
vaginal c^al. If they form e.\ternally,‘ihey are most frequently 
situated in the labia majora,^more rarely in the labia minora, or 
e in the remains of the hymen or perinajum. A well-defined 
tumour usually results, varying in size from that of a hen’s egi’ 
to that of a fcetal head, In some cases, th6 hasmorrhage nwy 
extend in all directions, surround the whole vulva and vagina, 
and extend downwards upon the thighs, f Sometimes, as the 
result of perforation of the pelvic fascia from sloughing, such 
htemorrhage may extend upwards, as in supra-fascial haenia- 
tomata. ^ Primary supra-fascial ha;matomata are very rare. If a 
vessel ruptures in this region, blood may collect round the upper 
part of the vagina, and then extend upwards in all directions 
beneath the peritoneum, reaching the kidneys behind, the le\el 
of the umbilicus in front, and the iliac crests laterally. 

Symptoms .—A hseinatoma may commence to form during 
delivery, but, although the vessel may be torn prior to the expul¬ 
sion of the child, the pressure of the head will usually prevent 
the escape of blood until after that event. Whether the child 
has been expelled or not,' the first symptom of the condition i' 
intense p^,'associated with swelling in the neighbourhood of 
the ruptured vessel. In a short time, a small tumour forms, 
elastic to the touch and of a blue colour, and gradually increases 
in size. If the haemorrhage continues and the case is not treated, 
this tumour may rupture and the bleeding become external, a At 
the same time, the patient becomes collapsed and anaemic in pro 
portion to the amount of blood lost. ' 

Terminations .—Internal traumatic (haemorrhage, if allowed to 
remain untreated, may terminate in one ol the following ways:— 

(il The tumour may rupture, and free external haemorrhage 
result, which may or may not prove fatad. e 

(2) The haemorrhaige may extend interstitially — upwards 
towards the abdomen, or downwards towaurds the perinaeum— 
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according as the ruptured vessel is above or below the pelvic 
fascia. The patient may thus bleed to death into her subcutaneous 
tissue. 

13) The tumour if small may be absorbed aseptically. 

(4) Suppuration or decomposition of the contents of the tumour 
may occur. 

Treatment.—\i the condition is recognised before the birth of the 
child the latter should be delivered immediately. If the amount 
of effused blood is small, the forceps can Ire applied in the 
ordinary manner. ^ If, however, the size of the tumour is so great 
as to obstruct delivery, its walls must be incised, its contents 
turned out, a piece of iodoform gauze placed over the opening, 
and the child delivered as quickly as possible. ^ If the tumour^has 
not been incised, and if it increases slowly in size after delivery, the 
effects of firm pressure upon it may be tried. ^If this fails, or if 
the increase in size has been very rapid, it will be necessary to 
tiK ise its walls and turn out the contents. In every case in which 
incision is practised, and the cavity is of large size, the latter 
should be douched out and then firmly plugged with iodoform 
gauze. This plugging must be changed every day until the 
cax’ity is obliterated. If the cavity is small, deep sutures passed 
Ireneath it, so as tb bring its walls together when they are tied, 
will be found to be more satisfactory than the plug. 

- If the tumour is of small size it may be left to absorb.If 
.suppuration occurs, the abscess must be op ene d at the spot at 
which it points, the pus evacuated, and the cavity plugged with 
iodoform gauze. 

Prognosis .—The prognosis depends upon the treatment adopted 
and on the siluation oi the_ha;mocrhage. Supra-fascial bleeding 
is very much more dangerous than is infra-fascial, on account of 
the difficulty of checking it. In either case, the patient may die 
from the continuance of haemorrhage or from sepsis. In the usual 
form of haematoma neither will occur, if the case is properly treated. 

^ Atonic H.«morrhage. 

Atonic post-paxtum haemorrhage is the term applied to haemor- 
rliage du e to the iultii'e of the uterus to contract^ Loss of blood 
occurs to a very slight extern in almost all cases of labour, as it 
is impossible for the placenta to be detached and expelled without 
such an*occurrence. It is only when the amount lost becomes 
excessive that the term post-partum haemorrhage can be applied 

it. The average amount of blood lost, taking clots and fluid 
blood together, is four ounces before the placenta is delivered, 
and six ounces with the. placenta and membranes (Dakin). 
-Vccording to Winckel, ^ soon as the patient hais lost from 
400 to 500 (^mmes (fQurteen_tp seventeen ounces) of blood, 
acti ve tre atment must be commenced with the object of preventing 
further loss. 
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Frequency .—The fr^uency of atonic post-partum haemorrhage 
is difficult to determine, as the term post-partum haemorrh^e 
has been used loosely in the past, and different observers hold 
different opinions as to the amount of haemorrhage to which tlie 
term can be applied. In the Rotunda Hospital, amongst 20,000 
patients, there were 319 cases of haemorrhage which required 
some form of treatment more radical than the massage of the 
fundus amd the administration of ergot, that is, one case in 
62'69. Amongst these, a few cases of traumatic haemorrhage are 
included. 

/Etiology. —Before starting to discuss the causes of atonic post¬ 
partum haemorrhage it is well to understand the factors which 
normally prevent its occurrence. Thejiaemprrhage, which occurs 
during the detachment and expulsion of the placenta, [s normally 
checkejl.by the united action of three factors:— 

(1) The Contractions of the Muscular Coat of the Uterus.— 
The contractions of the muscular coat of the uterus bring about a 
temporary cessation of haemorrhage during their occurrence. Each 
fibre of the uterus diminishes in length, and as a result the whole 
organ becomes almost as firm and hard as a billiard ball, and its 
supplying arteries are compressed. As soon as the contraction 
passes off, and it only lasts a very short time, the uterine fibres 
lengthen, the compression of the vessels ceases, amd haemorrhage 
would recommence if another factor quite distinct from, but in a 
manner dependent on the contraction, did not also occur. Tliis 
factor, which is the most potent agent in causing the permanent 
cessation of the haemorrhage, is the retraction of the uterine 
muscle fibres. 

(2) The Retraction of the Uterine Muscle Fibres.—Retraction, 
i.e., the permanent amd progressive shortening that occurs in the 
uterine muscle fibres in consequence of contraction, brings about 
a reduction in the size of the uterus, sufficient to cause a per¬ 
manent kinking amd compression of the placentad vessels. It is, 
therefore, the process to which the final and permament checking 
of haemorrhage is due. 

(3) The Clotting which occurs in the Mouths of the Vessels.— 
The clotting which occurs in the mouths of the vessels is so 
unimportamt a factor in the checking of haemorrhage that it may 
be ailmost neglected. It may be the direct cause m the cessation 
of haemorrhage in some smaill vessels, but it is probably more 
correct to consider it as the result rather tham as a cau^ of the 
cessation of haemorrhage. 

The foregoing are the normal agencies by which post-partum 
haemorrhage is prevented, and, knowing them, we are now in a 
better position to understand what are tlie condirinns which wi ll 
favour the occurrence of haemorrhage. Speadcing genendly, these 
conditions may be said to include anything which tends to preven t 
UULdufiJStnuiioa otlhe. uterine mukle fibres, either d irectly, a s a 
retaine d adhere nt placenta or indirectly, by preventing contraction 
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(roin taking place, as degeneration of the fibres from some patho- 
lo>'ical condition. 

Tlie following are the principal causes of post-partum htemor- 


rhage:— 

(1) Retained Placental Fragments, Membranes, or Blood-Clots. 

Sucli a condition is generally due to bad management of the 

third stage. ^Fragments of placenta and membranes may, however, 
also lie retained owing to their too _firm adhesion to the uterine 
wall, the result of a former endometritis. 

(2) Uterine Inertia.—This may in turn be due to:—Previous 
cnerdistension of the uterus, as in hydramnios and twins; metritis; 
prolonged labour; weak muscular development of the uterus; 
l.uilty shape, or maldevelopment of the uterus ; tumours. 

(j) Precipitate Labour. — During a precipitate labour, the 
uterus has not had time to undergo the normal amount of retrac¬ 
tion, and conserjuently is not ready—so to speak -for the third 


stage. 

(4) Placenta Praevia.—In this condition, the lia-morrhage results 
tioni the non-obliteration of the supplying vessels of that portion 
1)1 the placenta which is attached to the non-contnictile lower 
uterine segment. 

(5) Tumours of the Uterus.—These ciiuse uterine inertia, and 
prevent the uniform retraction of the fibres. 

(h) .Vny Condition which weakens the Patient. — Such as 
previous haemorrhages, and any form of wasting disease. 

Diagnosis. —The diagnosis of atonic haemorrhage is made on 
linding haemorrhage coming from the interior of a non-contracleil 
"I badly contracted uterus. 

Tieiilmeiit .—The treajment of post-partum lueniorrhage is both 
prophylactic and curative.«*-Prophylactic treatment consists in the 
proper management of the third stage. If this third stage is 
correctly managed, the frequency of post-partum hemorrhage is 
reduced to a minimum. It has been said that the numlier of 
cases of this form of haemorrhage which occur in a doctor’s 
pr.ictice are in proprortion to the want of skill with which he 
manages this critical jjeriod. 

The c urativ e treatment of post-partum haemorrhage is most' 
itisfactory, if it is intelligently carried out. It is essential to have 
•I definite plan of action laid down which we know so thoroughly 
ih.it we shall follow it mechanically, and which is so graduated 
to coftimence with the mildest measures, and then pass on— 

II they fail—to others which will be more radical. The following 
such a plan in the orde* that should be adopted, and pre- 
I'upposing that the failure oj each measure in turn reriuires the 
adoption of the subsequent one: — 

(t) If haemorrhage starts after the birth of the child, and if it is 
not checked by massage of tlie fundus, ascertain whether the 
placenta is in the uterus or vagina. If the placenta is in the 
titerus, try the effects of massage for a little longer. If this does 
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not check the bleeding, or if the placenta was already in tli,- 
vagina— 

(2) Express it by the Dublin method, if possible, and tlun 
stimulate the fundus to contract by friction and the administration 
of ergot. Up to two drachms of the liquid extract of ergot may 
be given by the mouth, but more certain and rapid in its action 
is the hypodermic administration of citrate of ergotinin. I'lom 
.10 to jV ot a grain of the latter may be injected. If this still fail> 
to check the bleeding, or if the placenta cannot be expressed- 

(3) Place the patient in the cross-bed position, wash her e\ 
ternally, and douche the vagina with a solution of creolin (yss. to 
a gallon), at a temperature of no® to 115® E., having first passed 
a catheter, if this has not been done already. If the placenta i*. 
still in the uterus, remove it manually, as will be subseciiiently 
described. Then douche out the uterus thoroughly, and 
administer ergot, if it has not been already administered. If tin- 
placenta has been previously removed by expression, and if tin- 
vaginal douche fails to check the haemorrhage, a hot uteiim- 
douche is given, creolin solution being used as before. If tin- 
bleeding still continues— 

(4) Compress the fundus firmly between the fingers of otu' 
hand in the anterior fornix and the other hand upon the abdominal 
wall, thus squeezing out any clots that may be retained, and thi n 
repeat the intra-uterine douche. 

(5) Introduce the htind into the uterus, and remove any frajt- 
ments of placenta or of membranes and all clots. Then repc.ii 
the intra-uterine douche. 

(6) In those cases in which hirmorrhage resists the abim’ 
treatment there are still two measures from which a final chone 
can be made. The.se are, either to plug the utero-vaginal can.d 
with iodoform gauze, or to inject perchloride of iron into tin- 
uterine cavity. Of the two, the former is preferable. 

The use of perchloride of iron was introduced by Barnes.* 1 Ic 
recommended that a few ounces of Liq. Perri Perchlor. (B.P.) I''' 
injected into the uterine cavity from which all clots have beiii 
removed. Another and perhaps easier method of applying H i 
iron is to add Liq. Perri Perchlor. Fort. (B.P.) to warm watu. 
until a light sherry-coloured fluid is produced. The uterus ■' 
douched out with this and then with ordinary creolin solutio'-- 
J tattles claimed that iron acts in the following manner :— 

(а) It coagulates the blood in the mouth of the vessels. 

(б) It constringes the tissues round the mouth of the vessel'- 
and so compresses the latter. * 

(f) It provokes some contractionr of Jhe muscular wall of tl’-' 
uterus. 

f The great advantage of irxloform gauze over iron is that 1 
has no tendency to interfere with the nutrition of the superficia 
portions of the uterine wall. Iron, on the other hand, causes a 
* runs. London OhsM. Sotitly, vol. vii., iSeO 
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nn iderable superficial necrosis, and. if saprophytic germs gain 
'ifnce to thirdead tissue, they have a suitable pabulum on 
to live. 2 Again, iodoform gauze is as certain as anything 
m be in its action, and, even if the hsmorrh^e is coming from 
HlaiU vessel which has been tom across owing to a laceration 
;,f ,1,; uterus, it will in all probability prevent further bleeding. 
Iron may and sometimes does fail, and, if it fails, it is im^ssib e 
t) resort to plugging, as, owing to the manner in which the 
tHMies have become constringed, gauze could not lie introduced. 



l l... 3C1J —Bi-MANUAI. COMI'KESSION OF THE I tEEUs IN roST-rAKTOM 
H.EVORKHA*.!.. 


li iron is used, the uterus rnust be douched out next day, and 
iM' h subsequent day if there is any rise of temperature. 

The foregoing is the mode of treatment which we consider 
!) be most suitable in cases of atonic post-partum haimorrhage. 
1 -. is, of course, impossible to follow a stereotyped plan in all 
> ises. Special cases calV for'special variations m the treatment, 
■nd in some instances it may be necessary to re^rt immediately 
the plug owing to the condition of the patient. However, 
11 the maiority*of cases in which the accoucheur h^ been m 
attendance from the onset of the hatmorrhage, it will possible 
to follow a system such as the above, and so to save the patient 
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from the risk of intra-uterine manipulations in all but tlu n'u,; 
serious cases. 

There are two procedures which are very frec^uently rccom 
mended, and which have not been mentionedT They are of ux- 
in some cases, and, even if they will not finally check tin 
ha:morrhage, they may check it temporarily. i The first of thev- 
is cqtnpres.sion__of.t.h£ .aorta. Unless the patient is very stout or 
strains very hard, it is comparatively easy to compress the aorta 
through the abdominal wall against the lumbar portion of tiie 
spinal column. It is a procedure which is of value, if we lia\i- 
an assistant capable of performing it, while preparations are liein.; 
made for intra-uterine treatment.; The second procedure is tin 
bi-manual compression of the uterus, not as recommended alio\i 
with the object of expressing clots, but rather with the uhjn,; 
of preventing further haemorrhage by compressing the bleedir, 
vessels. It is carried out as follows -Pass the right hand in;., 
the vagina and place two fingers behind the cervix in the postcri..; 
fornix. With these fingers press the cervix forwards in such a 
manner as to fold it beneath the body of the uterus (». Fig. jh'r. 
Then, compress the latter as firmly as possible between the vagiii.i' 
hand and the left hand placed upon the abdominal wall. Tin- 
procedure is also of use only in order to gain time, as it will rareU 
finally arrest the lurmorrhage. 

There are a few methods of treatment against which the aullio] 
would like to warn the student./ These are the intra-utcriiK 
injection of \'inegar, the freedom of which from bacteria can 
never be assumed ;lthe application of ice or the pouring of coM 
water on the patient’s abdomen, a practice which is sufficient i" 
determine the death from heart failure of a collapsed patient; tin' 
introduction of ice into the uterus, both on account of the n-k 
of sepsis and of the shock it causes ;<<the injection of ergot before 
the placenta has left the uterus, unle.ss we are prepared to remo\e 
it immediately ;i'and the plugging of the uterine cavity «ith any 
material which is not sterile. 

Prognosis .—The prognosis of post-partum haemorrhage i- 
^ways. good, if the case is. ta.ken_.in._tinafi. woman can lo-e 
immediately after delivery, without being very much affected, .an 
amount of blood which at another time would bring her to tlu- 
point of death. 

Concealed Atonic Hemorrhage. — The term concealed 
atonic haemorrhage is applied to post-partum haemorrhage w hen 
the_escaped blood is stored up in \he uterus instead of pouring 
out th rough^ the vulva./ It is to adargp extent an artificial con¬ 
ditio, that is to say, it is caused by the attendant conipressmu' 
the lower uterine segment instead^of the fundus, and so placing c.n 
obstruction in the way of the escape of the blood*. ’ If the fundn- 
is not properly controlled, concealed haemorrhage may also occur 
behind a detached placenta which is blocking the lower uterine 
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lit. If it occurs, it is recognised by the increase in size of the 
iiteru''. Its treatment consists in immediately removing the ob- 
^triiLtion to the escape of blood, and then emptying the uterus by 
e\pri ssion. If the haemorrhage still continues, the further treat- 
rin nt of the case is similar to that of external atonic haemorrhage. 


SIXONDARY POST-PARTUM H^liMOKRIIAGR 

The term secondary post partuni hx'morrhage is applied to 
lilceding coming on more than .six hours after the completion xif 
lalioiir. It is also known as puerperal or late haemorrhage. 
I'uqiieiicy. —At the Rotunda Hospital, in which patients remain 
eight days after their confinement, 26 cases of secondary 
h.i'iiiorrhage occurred in 20,000 confinements, a proportion of 

I in 769-23. 

Uiiology. —Secondary post-partum haemorrhage may arise in 
tliree ways:— 

(I) Owing to the separation of the thrombi in the mouths of 
i! e uterine bloodvessels. This may occur as a result of a sudden 
increase in the blopd-pressure, or of the sloughing of the coals 
'll a vessel as a result of a long-continued pressure during lalKiur. 

12) (Jwing to a congested condition of the endometrium. The 
I'lininonest cause of congestion of the endometrium during the 
ji'ieiperium is a relaxed condition of the uterus. This condition, 

II Inch is known as sub involution, may be caused by the retention 
uf pieces of placenta or membrane, malpositions of the uterus, 
fical accumulations, or by the patient getting up too soon after 
laliuur. 

'3) Owing to the presence of tumours, either pre-existing 01 
arming subsequent to delivery. Amongst pre-existing tumours, 

11 vi'inata of the body of the uterus arc the commonest. The 
tumour which is likely to form subsequent to delivery is 
cl'.i 11 ion-epithelioma. 

! icatmait.—\{ the haiinorrhage is slight, the administration of 
f’ri.'ot in full doses, the expression of all clots from the uterus, 
aiul absolute rest in bed, may be sufficient to check it. ‘ If it 
fi not cease, or if it is severe from the start, the vagina and 
'll' rus should be douched out with hot creolin lotion, and the 
laiter explored with the fingers in order to ascertain the cause of 
I' '' ha;niorrhage.<s If a retrodeviation of the uterus is present it 
11 ast^ be corrected, and a jiessary inserted if the uterus does not 
'iiain in the normal position.If a portion of placenta has 
' n left behind, it must be^ removed with the finger or blunt 
lette. S If hemorrhage still continues, the uterine cavity must 
plugged with iodoform gauze. «/In addition, the bowels must 
regulated, and the administration of ergot continued for 
' me days.i If the hemorrhage is due to the presence of a 
1' yoina, and the bleeding cannot be checked by the use of ergot, 
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hot douches, and plugging, it may be necessary to disor,. i|, 
advisability of hysterectomy or myomectomy, according to ti 
situation of the tumour. If the latter is pedunculated, it t;ii, 
of course, be eas'ly removed. Indeed, this should be done m ali 
ciises as soon as the condition is recognised, as the risk of tliv 
sloughing of such a tumour after delivery is very consideraliV. 
(ihorion-epithelioma admits of but one treatment—immediate ami 
t omplete hysterectomy. 

POST-H/liMORRHAGIC COLLAPSE 

The very favourable results which attend the early recognitimi 
and treatment of post-hmmorrhagic collapse are so marked that 
it is deemed advisable to devote a separate section to this eon 
dition. 

Symptoms.—The symptoms of collapse due to excessive lo-.- 
of blood are characteristic. At first, there is no noticealih- 
change in the condition of the patient, save a slight incre.ase m 
the frequency of the heart. As the hemorrhage continues ilii' 
becomes more marked, and the pulse at the same time becoiiu '' 
smiill and feeble, '(iradually, the aspect of the patient beconu'' 
blanched, the sclerotics especially being of a pearly white colmii. 
respiration is more hurried, and the patient frequently sigh'-. 
'I'his condition, which is known as air-hunger, is the result of the 
lessened amount of oxygen which the diminished blood-stri'am 
carries to the tissues and the medulla oblongata. -If the torn 
perature is t.iken, it is found to have fallen from one to lliri v 
degrees. '■ As the hamiorrhage continues, the above symptom'! 
become more marked. The pulse becomes uncountable ami 
finally imperceptible, and the body is covered by a cold sweat, 
t^llurried respiration is replaced by dyspnoea, and the patietn, 
struggling for breath, requests to be raised as high as possil'le 
If this is done, she prob.ably loses consciousness momentarily, "t 
the sudden elevation of the head may be even sufficient to caii'-i' 
the final failure of the heart.’ She gradually becomes more ami 
more restless, complains of inability to see, and finally beconu - 
comatose, with perhaps occasional convulsive movements. 

7 reuliueiil .—W hen a patient loses a large quantity of blo' ■■ 
death threatens, not because there is an insufficient quantity 't 
blood in the body, but because the bloodvessels have not ■ ' 
yet had time to suit their capacity to the diminished amoii' i 
of fluid which they now contain. 'As a matter of fact, a woin:i' 
greatly collapsed from f)ost-partum«'hsemorrhage is said to ha' 
as many red blood corpuscles in her body as an anaemic girl. * 
consequence of the unfilled condition of the vessels, blood dci 
not return to the heart in sufficient quantities,* the latter h.’ 
nothing to contract upon, and, as a result, its contractions bccon 
more and more feeble, and an insufficient quantity of blood i 
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I,; M the brain. In consequence of the resulting anirmia of the 
r.im, feeble stimuli are transmitted to the heart, which fails still 
uMc, a vicious circle being thus established. Reasoning from 
ii,, we see that, to successfully combat the tendency to cardiac 
cJiiie, our treatment must be directed towards three points: - 
, r) The heart must be directly stimulated. Direct stimulation 
f ihe heart can be performed by the administration of alcoliol by 
lu' mouth /by the hypodermic injection of ether, strychnine, or 
u.mdy; by the rectal injection of brandy or coffee; and by the 
i-e of hot fomentations over the pr^cordial area.'^ In adininister- 
III,' alcohol by the mouth, we must be careful not to give it in 
111 h large quantities as to cause vomiting. Half an ounce may 
ir given at first of a mixture of one part of whisky or brandy iii 
wo parts of water, followed by a te.aspoonful of the same every 
me or ten minutes.^ From twenty minims to a drachm of ether 
may be injected hypodermically, and from one twenty-fifth to 
iiie-leiith of a grain of sulphate of strychnine. Two or three 
'■vringefuls of brandy may be used instead of ether, the latter 
I'-, however, preferable. From half an ounce to an ounce of 
hi.uidy or whisky, mixed with from four to eight ounces of 
billing, hot coffee, may be injected into the rectum. 

i.!| The diminisfied quantity of blood must be limited as far as 
|iii''sil)le to the vital organs of the body, i.e., the brain ,and viscera. 

I Ills is a most important point, and one which is fieqnontly foi ■ 
goilen during the carrying out of the necessary measures for 
iliciking the hajiuorrhage. An even momentary diminution in 
ihc amount of blood which is going to the brain, due to some 
sudden elevation of the patient's head, may prove fatal. While 
till- patient is in the cross-lred position all pillows must be removed 
fi'iin beneath her head, and, if her condition is .serious, tlie limbs 
I' usi be tightly bandaged from below upwards, in order to drive 
ilic blood from them to the more important parts of the liody. 

' soon as the bleeding has been checked, and the patient has 
I" ' ll returned to bed, the bottom of the latter must be raised from 
inches to a foot by placing bricks or other sufficiently firm 
•■upport beneath the legs. Subsequently, as the patient improves, 
“ bandages may be removed, and the foot of the bed brought 
c' ldually back to its former level. 

(j) The amount of fluid in the bloodvessels must be increased. 

■ he anjount of fluid in the bloodvessels can be increased in the 
' ■lowing ways;—By administering abundance of fluid by the 
'louthj^by rectal injections of salt and water/and by infusing 
' 'hue solution directly into a vein, or into the subcutaneous con- 

' ctive tissue.® ,'\s thirst is^lways present to a marked degree in 
' ;iese cases, it is never difficult to get the patient to drink large 
uantities of fluid as soon as She has rallied somewhat from her 
ollapse. It i*s not, however, a method of increasing the fluid in 

■ lie body which can be adopted at first, as sufficient quantities to 
have any effect in this direction would almost certainly cause 
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vomiting. ^Rectal injections of saline solution of the same stiengih 
as that infused into a vein (o-6 per cent., roughly a teaspoonful of 
salt to a pint of water) will be absorbed most quickly. From otu- 
to two pints may be given, and repeated at intervals of two or 
three hours. It must be injected very slowly, as otherwise the 
patient will not retain it. 

'■ Direct intravenous infusion of saline solution is the most rapid 
method of increasing the amount of fluid in the bloodvessels. It 
is a course of procedure which, while it has many supporters, has 
also a number of opponents on the grounds of its danger and 
uselessness. If it is carefully carried out, the risk attending it 
is by no means great, while doubts with regard to its value arc 
most probably due to the fact that it is suffering at present from 
the results of previous overestimation. Intravenous infusion 
will not bring back to life a patient who is in the last stage of 
collapse from hxmorrhage, but, if it is performed before this 
stage is reached, it will in all probability prevent her from falling 
into .such a state. To render the proceeding of use, a sufficient 
riuantity of fluid at a proper temperature must be infused. 
The necessary amount will vary between three and six or bm'ii 
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eight pints. No definite quantity can be fixed which will suit nil 
cases, but the infusion must be continued until there is a marked 
increase in the volume and strength of the pulse. The solution 
is used at a temperature of 100° to 102° F. 

In order that the proceeding may be as free from danger ns 
possible, everything used in the operation must be sterile, and due 
precautions must be taken to prevent the entrance of air along 
with the fluid. The apparatus used consists of the following 
implements.—A glass or metal funnel capable of holding at least 
two ounces; a rubber tube of about three feet in length; a small 
silver or white metal canula with a blunt point; and a scalpel, 
dissecting forceps, small needles, needle-holder, and fine silk- 
The operation is performed as follows:—Tie a bandage roun.l 
the upper arm sufficiently tightly to compress the veins but nn'. 
the arteries. By this means the veigs below the bandage stand 
out sufficiently to be seen, and a suitable one can be selected. 
Expose the latter by means of an inefsionrabout an inch in lengtl' 
made directly over it, isolate a small portion of it, and slip tw<< 
silk ligatures beneath it. Then, tie the distal ligature to prevent 
hxmorrhage. A longitudinal incision of sufficient length to admn 
the tip of the canula is made in the vein, and the canula is in¬ 
troduced, care being taken that it is filled with saline solution- 
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Nt \i. tie with a single knot the proximal ligature in such a 
manner as to compress the vein against the canula, in order 
to prevent the escape of fluid, and remove the bandage whicli 
uas compressing the arm. Before the canula is introduced the 
entire apparatus must be filled with saline solution, its escape 
being prevented by pressure upon the tube. The fluid is now 
.allowed to flow, an assistant taking care that the funnel is always 
[nil, and that no air gains admission. By holding the funnel 
from ten to eighteen inches above the patient, a sufficient 
pressure is obtained. As soon as the required quantity of fluid 
has been infused, the canula is removed, the vein cut across, 
the second ligature tied tightly, and the skin wound closed with 
sutures. 

Infusion into the cellular tissue has been substituted by many 
obstetricians and surgeons for intravenous infusion, on account 
of the greater ease with which it is carried out. Kelly, who 
prefers it to all other means of infusion, injects the fluid into 



I'lo. 371.— Tiik Canula ixTKoiiuciio into the Mkoian Vein 

JUST BKLOW TIIS. BliSO Ol' Tllh lu.llow 

the submammary cellular tissue. For this purpose, he uses 
tti.iduated bottles capable of holding a couple of pints, to which 
>1 tube eight feet in length is connected. A long, slender, and 
sharp aspirating needle is fastened to the other end of the 
tube. The solution used is the same as for intravenous infusion, 
ai'.d a head of six feet is required to make the fluid run. 'I'o 
[' ■rform the operation, the breast, after careful disinfection, is 
Seized in the hand and lifted as far off the chest wall as possilfle. 
I he needle, with the saline solution flowing, is then passed 
t'lrough the skin at the base of the breast and deeply into the 
e nnectwe tissue, taking care to keep clear of the gland structure. 

1 he fluid then runs in of its own accord, and as soon as no more 
''.ill flow the needle is witl^drawn. A piece of adhesive plaster 
I ‘Stened over the opening will prevent its subsequent escape. 

1 he breast will hold from a pint and a half to two pints, and the 
('uie required to infuse this amount is about twenty minutes. A 
similar amounf, if necessary, can be infused at the same time 
under the other breast. Instead of into the breast, the fluid may be 
n fused into the connective tissue of the buttock, but the former 
'ite is preferable. 
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The above is a short description of the immediate treatment 
necessary in post-hxmorrhagic collapse. It must not, howc\er, 
be thought that, as soon as the patient has rallied, all danger is 
at an end. The resultant enfeebling of the circulation carries 
with it many dangers from which she cannot be regarded as 
safe for a considerable time.'The most common of these is cardiac 
syncope coming on at any attempt at exertion. Pulmoiiaiy 
embolism may also occur, due to the detachment of a thrombus 
whose formation has been favoured by the weak action of tlie 
heart. Crural phlegmasix may occur from a like cause, and, as 
happens in all debilitating conditions of the patient, the natural 
resistance of the system to septic invasion is so lowered that the 
risk of infection is greatly increased. In consequence of the 
tendency to cardiac failure,^the patient must not be allowed e\en 
to sit up in bed during the first week or so, and all attempts at 
raising herself must be strictly forbidden. The process of getting 
up must be a most gradual one, and, even after she is able to 
walk about, she must carefully avoid all sudden or violent 
e.vertion.'' In order to promote her convalescence, the administra¬ 
tion of iron in tolerably large doses will be found of considerable 
benefit. ^ Careful attention to the dietary/and, the judicious U'C 
of stimulants, are also matters of vital importance. 


fV'RliTENTION OF THE PLACENTA 

The retention of the placenta in the uterus after delivery is one 
of the most common complications of labour. In many cases, if 
sufficient time was allowed to elapse, spontaneous expulsion would 
eventually take place, but, in some cases, the placenta would be 
retained in utero indefinitely until perhaps it was discharged piece 
meal in a sloughing condition. We stated, when discussing the 
management of the third stage of labour, that, if the uterus did 
not expel the placenta spontaneously within an hour after the 
birth of the foetus, steps must be taken to cause its expulsii'n 
or it must be removed. In the present section, we shall deal 
with the causes of placental retention, and the method of removing' 
the retained placenta. 

Frequency .—The manual removal of the placenta, either on 
account of the occurrence of post-partum hxmorrhagA or tbe 
retention of the placenta in the uterus for more than an horn, 
had to be performed in 259 cases ou^ of a total of 20,000 labour" 
at the Rotunda Hospital, a proportion of one in 77*22. ^ 

/-Etw/ogy.—The chief causes of pTaceittal retention are insuffi 
cient or’ irregular contractions of the uterus,' dense adhesiom 
between the placenta and the uterus,"and abnormalities in thi 
shape of the placenta.' It is easy to understand why the absence 
or the insufficiency, of uterine contractions should cause reten 
tion of the placenta, in the same manner as feeble contraction: 
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fail to eflfect the expulsion of the foetus. ^ Irregular contractions 
of thf uterus are a rarer cause of retention. In some cases, the 
(ll)res of the body of the uterus contract circularly below the 
placenta, giving rise to the so-called hour-glass contraction of the 
uterus, and, in other cases, the contractions may occur at the level 
of the retraction ring. The probable causes of such contractions 
are the administration of large doses of ergot during the third 
‘.t.if'e of labour, and the irritation of the uterine muscle either by 
irref^'ular massage through the abdominal wall of the lower part 
()t the uterine body, or by clumsy efforts to introduce the lingers 
into the uterine cavity. Their result is to bring about an 
incarceration of the placenta above the area of contraction. 
Morbidly dense adhesion between the placenta and the uterine 
wall is usually the result of a former decidual endometritis, and 
is perhaps the most common cause of placental retention. The 
principal malformations of the placenta that cause its retention 
are a placenta membrancea, which in consequence of its want of 
solidity is crumpled up inside the contracting uterus instead of 
hi'ing detached, and a placenta succenturiata in which one or 
more of the detached cotyledons may be retained. 

Treatment.—In all cases of placental retention, unless the 
presence of irregular contractions has lieen diagnosed, the first 
sli'|) consists in endeavouring to express the placenta. This is 
done by seizing the fundus of the uterus in the hand applied over 
die abdominal wall and firmly compressing it from side to side 
and from above downwards, while at the same time making slight 
downward pressure. As soon as the placenta passes into tlie 
i.igina, it is expressed from the latter in the usual manner. > If, 
however, irregular contractions are present, all massage or friction 
of the uterine wall should be stopped for a few minutes, then", if 
till! contractions pass off, expression may be tried. -^If the irregular 
contractions do not pass off, manual removal of the placenta must 
ho performed, and this must also be done in all cases in which 
expression fails. 

The manual removal of the placenta was formerly regarded 

one of the most serious operations in obstetrics, and rightly 
I-'), owing to the high rate of morbidity, if not of mortality, by 
V'hich it was followed in consequence of septic infection. The 
operation, if not carried out wi..h the strictest attention to asepsis, 

especially prone to give rise to septic infection, on account of 
die inti^te relation into which the fingers are brought with the 
uterine sinuses. If, however, proper precautions are taken, this 
iisk can be very greatly tiiinimised, and, if rubber gloves are 
' Iways used by the operator, the risk is very stnall indeed ' I'o 
i’crform the operation, the patient is placed in the dorsal cross-bed 
I'osition, and, if necessary, an anxsthetic may be administernl. 

11 is, however! well to dispense with the latter if possible, as it 
probably weakens the subsequent contractions of the uterus and 
'>0 favours hxmorrhage. z After thorough disinfection of the 
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external parts, the hand covered with a rubber glove is passed 
into the vagina and pushed gently upwards in the form of a 
cone, the other hand being placed over the fundus to push it 
downwards within reach. If spasmodic contraction of any part 
of the uterus offers an obstacle to the introduction of the hand, 
extreme gentleness must be used in passing the hand througli 
the contracted area, as it is possible to lacerate the uterus by 
forcible efforts at introduction. If the hand cannot be passed 
upwards, owing to the tightness of the stricture, an anaesthetir 
must be administered, and the spasm will probably pass off. As 
soon as the hand has passed into the cavity, the fingers feel for 
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the lower edge of the placenta, and, with a to-and-fro sawing 
motion of their tips, the placenta is gradually separated from 
below upwuds. As soon as it has been completely detached, it 
is grasped in the fingers and drawn-out, if possible in a single 
piece. jThe ban(} is then again introduced, and the uterus is 
examined to ascertain if any pieced of placenta or membrane 
have been left behind, ^When all the fragments have been 
removed, the uterus must be doucbed thoroughly^ ^ During the 
removal 'Of .the placenta, an assistant may administer a hypo- 
tltehnic injection of er^t in order to ensure subsequent contrac¬ 
tion of the htenis. 



CHAPTER X 


OEinTAL TMUllATA 

lOiplure of the Uterus—Threatened Rupture- Sudden Rupture (Gradual 

Riipture.'J' Lacerations of the Cervix.M- Lacerations of the Vagina, 

rcrinxum, and Vulva.'j;tR'upture of the Pelvic Articulations. ? Inversion 

of the Uterus. 

(ii.NiTAL traumata will be divided into the following groups:— 

I. Lacerations of the supra-vaginal portion of the uterus, 
commonly known as rupture of the uterus. 

11 . Lacerations of the infra-vaginal portion of the uterus, i.r., 
cervical lacerations. 

III. Lacerations of the vagina, perinxum, and vulva. 

IV. Rupture of the pelvic articulations. 

V. Inversion of the uterus. 

We shall discuss each of these groups separately. 

J RUPTURE OP THE UTERUS 

Kupture of the body of the uterus is one of the most serious 
t^om pncatlons o f labour. It may occur in any part of the body, 
though in practice it almost always commences in the lower 
uterine segment. 

Frequency.—h is difficult to estimate the frequency of rupture 
I'l the uterus during labour, as the number of cases which occurs 
in maternity hospitals is greater than is the true proportion. The 
proportion is usually stated iu be i in 3,000 to 5,000, and accord¬ 
ing to statistics collected in Paris (Jolly), based on 782,741 
laliours^ it is r in 3,403. At the Rotunda Hospital, rupture of 
I he uterus occurred ten times in 20,000 cases, a proportion of 
I in 2,000. 

Etiology,—The causes otoupture of the uterus may be divided 
into three classes:— Obstructe d deliv ery; di rect traumatism ; 
deg enerat ion of thi^utennejiruscley «• * 7 *■' 

’ Obstructed delivery is the most common caifse. If the uterus 
cannot expel the feetus, one of two thmgs happens—either a con¬ 
dition of secondary uterine inertia superven^ or rupture of the 
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lower uterine segment occurs. In consequence of prolonged lal>our 
and undue retraction of the muscle fibres, the upper uterine 
segment becomes progressively thicker and of smaller capacity, 
the lower segment thinner and of greater capacity, and eventually 
this thinning is carried to such an extent that the walls cannot 
stand the strain to which they are subjected, and rupture occurs 
Such a rupture may extend in various directions. It may con 
tinue upwards into the thickened fundus, downwards into tlie 
cervix and vaginal vault, or circularly round the lower segment. 
In the last case, the lower segment may be completely torn away 
from the upper segment. A less common manner in which 
rupture occurs is by the attrition or rubbing through of a portion 
of the uterine wall which has become nipped between the 



I'lO. J 7 J.—UlAUKAM RKPKHSKNTtNC. APPKO.MMATK POSITION OF THK 
Kktkaction Ring after a Prolongeo Labour. 
if R., Retraction ring; o.u, os internum ; o.c., os externum. (Schroeder ■ 

descending head and an overhanging sacral promontory or .i 
bony exostosis. In these cases, a hole may be rubbed in the 
tissues, or, as a result of the long-continued pressure, necrosis of 
the tissues may occur and a fistulous opening form during the 

E uerperium. In this manner, an opening may be made into the 
ladder by an exostosis on the posterior surface of the symphysis, 
or into Douglas’ pouch by the pressure of the promontory, 
i Direct traumatism, sufiicient to cause rupture, may result from 
any form of intra-uterine operation,' whether manual or instru¬ 
mental. The commonest causes are perforation of the uterus 
with the blade of the forceps or other instrument, and ill-advised 
efforts at internal version in cases in which the de£jee of retrac¬ 
tion of the uterus contra-indicates such efforts. In such cases, 
rupture usually occurs in the lower uterine segment. 
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] leKeneration of the uterine muscle is a very rare occurrence, 
Imt cases of rupture which have been proved to be due to such a 
have been reported from time to time, and are usually 
known as ‘ s pontaneous rupture .* - The nature of the degeneration 
\aries in different case?- »Jardine" records a case in which ‘the 
muscle fibres at the actual seat of rupture were, for the most part, 
atrophied and shrunken, and in many places exhibited transverse 
iir irregular fractures of the muscle substance. Nuclear staining 
in the fibres was absent.’^ In another case of spontaneous rupture 
recorded by Poroschin.i the muscle fibres were cloudy, slightly 
outlined, and with pale nuclei; but more striking was the com¬ 
plete absence of elastic fibres, save in the walls of the vessels. 
I’oroschin concluded from this that the rupture was due to the 
absence of elastic fibres, c Dakin J recorded a similar case in 
vrhich there was marked fatty degeneration of the fibres. <J\( 
pregnancy occurs in a case of cancer or of tuberculous disease 
of the lx)dy of the uterus, rupture may occur during lalrour in 
the diseased tissues. As a rule, however, in such cases pregnancy 
does not occur. Rupture pccurring in cases of degeneration of 
tlic fibres may involve any part of the uterine wall, and will 
naturally occur at the site of maximum structural alteration. 

( ases in which nipture occurs in the cicatrix of a former 
t'asarean section may be also included in this class, inasmuch as 
rupture is due to the altered or Incompletely formed fibres of the 
si'ar tissue. 

I'athological Anatomy. — Rupture, the result of obstructed 
delivery, usually commences in the lower uterine segment, and 
may extend in any direction ; while rupture, the result of degenera¬ 
tion of the fibres, may occur at any part of the uterus, correspond¬ 
ing to the seat of maximum degeneration of the fibres. The 
rliaracter of the rupture varies considerably. Usually, it is an 
irregular tear of varying size, while in cases of attrition or rubbing 
through it is more or less circular and accompanied by actual los.s 
of tissue. According to the site, and the direction in which the 
rupture extends, the latter may involve the part of the uterus 
Inch is covered or uncovered by peritoneum. If it extends 
through the peritoneal investment, it is known as a ‘ complete 
uipture’; while, if the peritoneal investment remains int^t, or if 
the rupture is situated below the line of peritoneal reflexion, it is 
Known as an ‘ incomplete rupture.’ This was a very important 
distinction in pre-antiseptic days, when the great danger of 
tupture was the extension of infection from the uterus to the 
peritoneal cavity. Now, however, since we are better able to 
maintain uterine asepsi^ th% relative importance of the involve- 
uent or escape of the ]^ritoneum is not so great, and a more 
mportant distinction between ruptures is that some are so 

• ■ Clinical Obstetrics ’ (Rebman and Co., 1903), p. 421. 

t Cent, fur Gyudk .. Feb., 1898. 

i Trans, Obslel. Soc, Land., vol. xl. 
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situated that they open into large vessels and cause pr(Jfll^e 
hiLiiiorrhage, whilst others do not do so. Ruptures occurring 
below the line of peritoneal reflexion may extend into the bhuldtr 
or the anterior or lateral vaginal vaults, or may involve thi 
structures in the broad ligaments. In the last case, the te.-ir ma\ 
result in the formation of a haematoma in the broad ligatneni. 
Complete intra-peritoneal rupture may result in the escape of tlie 
fii'tus and placenta in part or altogether into the peritoneal ca\ ii\, 
and sometimes in profuse intra-peritoneal hajmorrhage. 



J74 —OlAOKAM TO SHOW A Uui-IURE OK THE LoWER UTERINE SEOMt'I 

IN CONSICQUENCK OF THU IMI'ACTION OK A HYDROCEPHALIC HeAD AT Tl'l 

Pelvic Urim 

H., Kiftal heail. I. S., lower uterine segment: U.S.. upper uterine segmeiv. 

U.U , retraction ring ; <i, rent in lower segment. 

Symptoms.- -The symptoms of rupture of the uterus depend 
mainly upon the situation and size of the rupture, and the degn o 
of suddenness with which it occurs.,* In some cases, a rupture ot 
targe size, and involving important.bloodvessels, occurs with tin' 
greatest suddenness, and causes corre'spondingly well-marked 
symptoms; whilst, in other ca$es, the rupture takes plan' 
gradually, gives rise to but slight lixmorrhage, agd consequent!} 
at first causes no special symptoms. Accordingly, we shall 
consider the symptoms of rupture in two groups—the symptom- 
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of ^'raiiual rupture, and the symptoms of sudden rupture. To 
these, we shall also add a third group — the symptoms of 
threatened rupture, as they are usually distinct and well-marhed. 

Threatened Baptnre. —The symptoms of threatened rupture 
have been already discussed when dealing with the symptoms of 
unduly prolonged labour.* They consist in the main of the 
various signs that retraction has been carried farther than is safe. 



373.-«Diagiiamhatic Representation of the Standing Out of tup. 
I<oond*L(gambnts in Threatened Rupture of the Uterus (Ituinm.) 

I he contractions become vet^ frequent or sometimes tonic,' the 
'^vtraction ring rises to a, levsl of ngiore than an inch and a half 
nbove the pubisj’ the uterus is tender to the touch,‘'and the round 
hgaments—one or both—can be felt as tense cords. . The con- 
iititutional effeift of the prolonged labour shows itself in an 
increase in the rate of the pulse and of respiration. 

* VH» Part IV., Chap. 1 I„ p. 293. 
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- Gr^nal Rupture.—The symptoms that one would expect to 
find in gradual rupture are as follows :-^A gradually increasin- 
collapse of the patient, due to haemorrhage, with all the usual 
accompanying symptoms -.'steadily increasing pain in and tender¬ 
ness of the abdomen the gradual cessation of uterine con 
tractions t'^he gradual recession of the presenting part if it is not 
fixed ;i a varying degree of haemorrhage per vaginam; and, in 
cases in which the fcctus escapes into the abdominal cavity, the 
presence of another tumour resembling a foetal head at one side 
of the false pelvis, and .formed by the empty uterus. On the 
other hand, the foetus may be expelled by the natural efforts, 
there may not be any symptoms to call attention to any abnormal 
condition, and it may only be after the expulsion of the fn-tus 
that the occurrence of haemorrhage or the retention of the 
placenta—owing, to its escape into the abdominal cavity—show 
that something abnormal has happened. 

' Sudden Rupture.—The symptoms of sudden rupture, in which 
an exteiisive tear of the uterine wall occurs, are well marked. 
I he patient is probably in the act of straining violently in the 
course of ^ a contraction, when suddenly she screams out in 
violent pain, and declares that something has torn internally. 
The uterine contractions, as a rule, immediately cease, but Ihc 
pain continues. ' If the rent is sufficiently great, a portion of 
or the whole fintus escapes into the peritoneal cavity, and the 
presenting part--if not fixed recedes from the brim.v At the 
same time, there are the constitutional symptoms of profound 
shock: —A weak and thready pulse, usually very rapid, but occii- 
sionally .abnormally slow; a rapid fall of temperature; and 
increased frequency of respiration. These symptoms are, a-c a 
rule, due to the accompanying luemorrhagc, but they may al;.o 
be the result of profound shock. 

Diagnosis .—The diagnosis of gradual rupture may be extremely 
diflicult.-’inasmuch as then-e may not be anything to call attention 
to what^ has occurred. ^ In cases in which the symptoms are 
progressive, and mainly due to haemorrhage, the diagnosis has to 
be made between concealed accidental haemorrhage and rupture. 
This ought not to be a difficult matter. / Concealed haemorrhage 
sufficient to cause symptoms does not occur in the second stage 
of labour in the presence of strong contractions. If the placenta 
became detached in such a case, the haemorrhage woi^ld either 
become external, or would be checked by the intra-uterine 
pressure. 7 . Further, in concealed haemorrhage the uterus would 
increase in size, whereas in cases In which rupture is likely ti' 
occur, or has occurred, the previoiSs contractions have brought 
the uterine wall into close apposition with the feetua . When the 
foetus escapes into ^ the peritoneal cavity, it will be felt more 
distinctly by aMominal palpation, inasmuch as itSvill be covered 
by the abdominal wall alone instead of by the abdominal wall 
and the uterus. <. The empty uterus also can be felt at one side, and 
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las to be distinguished in this position from the head of a second 
;hild or of a double monster, or a uterine or ovarian tumour. 
If ilie patient has not been examined prior to rupture, it may lie 
most diflicult to do this; but, if she has been examined, the 
appctirance of a tumour, which was not there at tlie commence¬ 
ment of labour, will suggest the possibility of uterine rupture. 
The recession of the presenting part will confirm the diagnosis of 
rupture,'and, if there is still room for doubt, the end of a Boze- 
mann’s catheter may be passed carefully into the uterine orifice 
and upwards. If the small tumour at trie side of the false pelvis 
is tlie uterus, the catheter can be passed into it. 

The diagnosis of sudd en rupture is more easily made, inasmuch 
.Is the symptoms are usually very definite. The feeling of some- 
ihinf; having given way internally, the sudden cessation of the 
contr.actions, and the recession of the presenting part, are all 
ch.aracteristic. In every case, an exact diagnosis must he.made 
after the delivery of the foetus, and the situation and size of the 
rent he ascertained. 

I'reatment .—The treatment of uterine rupture must he con¬ 
sidered under two headings— prophyla ctic treatment, and active 
treatment. 

Prophylactic Tredtment.—The prophylactic treatment of rup¬ 
ture is of the greatest importance. If, in all cases of labour, the 
•ihstetrician watches carefully for the appearance of any of the 
i'.vniptonis of threatened rupture, and on their appearance iicts in 
accordance with their indications, rupture will never occur save 
in the few isolated cases in which it is due to a degeneration of 
tile uterine muscle, of which it is impossible to obtain ^any fore¬ 
warning. 

I he first point in the prophylaxis of uterine rupture consists 
in removing so far as possible all obstruction to the expulsion 
of the foetus. ' Malpresentations of the latter must Ire changed, 
ffbliquities of the uterine axis must be corrected, and the 
axis brought into line with that of the brim. '"Tumours must 
I’C pushed out of the way or removed,’^and rigidities of the soft 
parts dilated or incised.; A common cause of obstruction, and one 
wliich may lead to rupture of the uterus, consists itr the nipping 
of the anterior lip of an imperfectly dilated cervix between the 
descending head and the symphysis (v. Tig. 376). If a large portion 
of the lig IS thus prevented from retracting upwards, it may form 
a barrier sufficient to prevent the descent of the head unless the 
latter carries the obstacle away before it. If the position of the 
lip is recognised in time, it c&n be easily remedied by pushing up 
the prolapsed portion ii\ th9 interval between the contractions, 
and keeping it up with the finger during one or two contractions. 
If this is done, the head will descend, and, at the same time, the 
cervix will retttu:t upwards, and the nipping of the tissues will 
not recur. 

Thi^next point in the prophylaxis of uterine rupture consists 

56—a 
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in. the immediate emptying of the uterus if any, symptoms of 
threatened rupture appear, and in doing so by some means that mil 
not increase the tension of an already overstrained uterine wall 
Once marked symptoms of threatened rupture have occurrcil all 
attempts at version or any form of intra uterine manipulation’are 
contra-indicatcd.» Delivery in head cases must be effected h) the 



Fig, 37®'—Diagrammatic Representation of Nipping of the^'AnterK'" 
Lip of the Cervix by the Head in a Case of Flat Pelvis. 

A.L., Anteribr lip, 

s * ^ 

forceps or the craniocl ast; in a pelvic presentation, by extraction 
as a foot or breech presentation J* and, in a ne^ect? ^ 
presentation, by d££»pitatipn or embryot omY- Fn almnst every 
case in which marked symptoms oT threatened rupture are 
present, the foetus will have died as a result of the long-continued 
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|;iliinir, and consequently there need be no hesitation in performing 
cMiiiotomy if the condition of the mother necessitates it. 

Active Treatment.— T he proper course to adopt in cases of 
rupture of the uterus still the subject of considerable difference 
of opinion, and, consequently, it is impossible to lay down 
ilogiiiatic directions to be followed under all circumstances. The -C 
lirsi difficulty in the way of determining the correct treatment 
lifs in the difficulty of making an accurate diagnosis—not of the 
oci urrence of rupture, as that is comparatively simple, but of the 
Latent of the rupture, the size of the bloodvessels which have 
ln't'ii opened, and the involvement of neighbouring viscera.' The 
'.(•cond difficulty lies in the making of a correct prognosis, or even 
:ui .approximately correct prognosis, as to how a piirticular case 
will terminate.3 If these two difficulties are surmounted, tliere is 
-idl a third, that of carrying out the treatment indicated under 
till! conditions in which one finds the patient. These tliree diffi- 
1 nities make the question of the correct treatment a most complex 
one. 

The first step to be taken in any case of rupture, and perhaps 
the only one about which there is no difference of opinion, consists 
in delivering the feetus, if it has not been already expelled. . If 
the fo tus is in the uterus, delivery is effected through the vagina, 
hy the forceps, traction on the leg, craniotomy, or embryotomy. 

1 ndur no circumstances is version permissible, on account of the 
danger of increasing the size of the rent. Where a small part of 
the lo tus, such as a limb, has escaped through the rent into the 
peritoneal cavity, delivery may still be effected through the vagina, 
a*- such a part can be drawn back through the rent without 
danger,^ but, where a considerable portion of the fo'tus or the 
whole fcjetus has escaped, delivery by the vagina is-impossible. 

In such cases, an immediate coeliotomy must lx; performed, and 
the firtus extracted through the opening in the abdominal wall. 

delivery being effected, we must next decide what shall be 
done with the lacerated uterus. There are several methods of 
treatment from which to select:— 

(i) The case may be left without special treatment other than 
the free administration of ergot, in the hope that the uterine 
contractions will close the rent and prevent haemorrhage. 

(i) The uterine and vaginal cavity may Ire plugged with 
"’doform*gauze; a firm compre.ss and tight binder applied alrovc 
the uterus, with the object of compressing it against the plug ; 
and ergot freely administered^ 

(3) The rent may be plugged with iodoform gauze in order to 
' ireck haemorrhage, and «t tile same time to drain the peritoneal 
I avity. 

(4) Abdominal coeliotomy may Ire performed and the rent 
utured. * 

(5) Abdominal coeliotomy may be performed and the uterus 
removed. 
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Before discussing these different methods of treatment, how¬ 
ever, we must endeavour to determine a clinical classification of 
ruptures based on the treatment they require, 
t From a purely clinical point of view, ruptures may be di\ided 
into tWQ classes—uncomplicated and complicated.® By an uncom¬ 
plicated rupture, we mean one in which there is no accompanyinn 
or consequent condition that calls for special treatment ;£wliih-, 
by a complicated rupture, we mean one in which there is sucli 
an accompanying or consequent condition. The principal com 
plications which may be associated with, or may result from, 
uterine rupture are' the escape of the foetus or placenta into the 
peritoneal cavityhaemorrhage extension of the tear into the 
bladder ;‘'prolapse of intestines or omentum through the tear in 
the uterus ;^and co-existing septic infection of the uterus. 

It is at once obvious that uncomplicated and implicated 
ruptures differ wi dely from one anothe r. > In the case of an 
uncomplicated rupture, we have solely to consider what is the 
best means of promoting the repair of the laceration, and of pre¬ 
venting the occurrence of septic infection; -3 while, in a com 


plicated rupture, we have also to consider what is the be.'-t 
treatment to be adopted for the complicatiop, which sometimes 
is more important than the rupture itself. 

^/If the rupture is uncomplicated and is. slight, it may com¬ 
pletely escape notice, and indeed it is probable that such cases 
occur not infrequently, and that the patient suffers little or no 
bad effect from them. ? If the rupture is de tected , as sometimes it 
may be during the manual removal of a retained placenta, no 
special treatment is required other than the administration of 
ergot to promote contraction, and the careful watching of the 
patient to see that ha;morrhage does not occur. 3 If the rupture 
is of larger size but is still uncomplicated, it may be advisable to 
pass a gauze drain through it in order to facilitate the escape of 
any liquor amnii or other fluid which may have found its way 
into the peritoneal cavity. This drain should be introduced with 
the most careful attention to asepsis, and, if the conditions of the 
case are such as to render asepsis impossible, it is very much better 
to refrain from all forms of active treatment. If the gauze 
introduced, it must lie removed in twenty-four hours, and, if the 
patient’s temperature is normal, it need, not be again introduced. 

In complicated ruptures, the treatment depends upon the nature 
of _the complication. / Cases in which the feetus has escaped into 
the peritoneal cavity have been already discussed. Abdominal 
section must be performed, the abdomen being opened in the 
middle line and the foetus extracted. 'If no other complication 
is present, and the rent is a clean-cut one and accessible, it 
may be sutured. If it is very large and ragge^, it is probable 
that supra-vaginal or complete hysterectomy will have to be 
performed. 

i In cases complicat e d by h aemorrhage , a great deal depends 
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u|)on whether the blood is escaping into the uterine or peritoneal 
ca\ity.'•If the haemorrhage is intra-uterine, it can be usually 
treateil as a case of post-partum haemorrhage. In such cases, 
if the laceration is incomplete, the utero vaginal cavity must 
|)e lirnily tamponned with iodoform gauze, a binder and pad 
applied externally, and ergot administered freely. Care must be 
taken when introducing the gauze not to increase the size of the 
rent. If the laceration is complete, in addition to ttimponing 
the cavity it is well to plug also the rent itself, in such a manner 
as to exert pressure upon the torn surfaces and thus directly to 
eontrol the haemorrhage. In such cases, the patient nuist he most 
closely watched in order to detect at once the occurrence of intra- 
peritoneal haemorrhage. The plugs are to he removed in twenty- 
tour hours, and replaced if there is any further luemorrhagc. If, 
however, the hremorrhage is niUarperitoneal, the case is more 
serious. Under such circumstances, there is no alternative save 
to open the abdomen and either suture the rent, if possible, or 
perform hysterectomy. 

■ In cases complicated by laceration of the bladder wall aiul con¬ 
sequent extravasation of urine, the only hope of .saving the patient 
lies in immediately opening the abdomen and suturing the wound 
in the bladder, l^e uterine tear is then sutured, or the uterus 
removed, according to the ntiture and position of the tear. 

' in cases complicated by prolapse of the intestines or omentum 
through the laceration, an attempt may be first made to return 
the prolapsed parts with the fingers introduced into the uterus. 
If the attempt proves successful and there is no other complica¬ 
tion, it will be sufficient to plug the cavity with iodoform gauze. 
If the intestines cannot be returned in this mcanner, the abdomen 
must be opened and the prolapsed part drawn up from above. 
The laceration is then sutured or the uterus removed, as 'm.'iy he 
necessary. 

' Where a laceration occurs in a case in which there is pre- 
e.xisting infection of the uterine cavity, the condition is most 
serious. In such a case, infection of the peritoneal cavity is 
certain to have occurred, and it is proliably liest to commence by 
considering the case as one of general septic peritonitis. Under 
such circumstances, the abdomen should be opened, complete 
hysterectomy performed, and the peritoneal cavity drained by 
gauze ^to the vagina. It is probable that thorough flushing out 
of the peritoneal cavity with saline solution will l>e of value. In 
such cases, the prognosis depends upon the nature of the infection. 
If it is of a virulent character, it is doubtful if anything can save 
the patient. If it is o( a twild form, she may be able to resist it. 
■\s it is impossible to teU beforehand what the character of the 
the infection may be, the case should be always considered as 
amenable to flreatment. 

The foregoing may be considered to be an unwise attempt to 
lay down too definite lines of treatment. If, however, an effort 



888 


THE PATHOLOGY OF LABOUR 


is to be made to treat uterine rupture with success, we must ha\e 
some definite plan which will furnish us with the broad principle;, 
of treatment. If we have such a plan, we shall be able tu varv 
it to suit the ever-varying complications present, but without u 
we shall come to the treatment of a particular case with a minj 
as confused as the conditions present are complicated 
Prognosis .—The results of different modes of treatment can be 
ascertained in a general way from statistics, but the value of 
the latter is diminished owing to the difficulty of learninf,' the 
complications and conditions under which each case was treated. 
Thus, we can ascertain the mortality of cases in which 
hysterectomy was performed or drainage adopted, but it is 
difficult to compare the relative value of the two in any particular 
case, as the cases in which they were adopted and on which the 
stati.stics are based probably differed considerably from une 
another. 

Mer//'‘ collected the results of 230 cases of uterine rupture 
which have occurred since 1870,and tabulated them as follows:— 


! t OMI'LK'IK RUI'TUHI'.. 

MdIII' III' Tlil’..\TMI'.NT. I I I 

Lived-i 

(...ises.. age. 

Without specl.nl treat 
meiit ... 7,j 12 17 5 

I’llIKKltlR ■ - . 15 fi 40 

Drainage . • - 27 ; 18 60 6 

l.aparotomy with / 1 

suture - - ■ j 1 24 1 10 41 7 „ 

I-aparotomy without i ' 
suture - - • ' 15 i 8 I 5 J'J 

Laparotomy (I’orro) - I | 15 j 8 , 3 1 

Treatment not stated | 11 j i 1 — 

Total - I 181 i 63 ; 34'8 4O 16 41'3 3 

Putting on one side the relative value of the different modes of 
treatment as shown by this table, we see that complete rupture 
was attended by a mortality of 65‘2 per cent., and incomplete 
rupture by a mortality of 587 per cent. The statistics cpmpiletl 
by Klein of Dresden, and based on an analysis of 381 cases, show 
that the period which elapsed between the occurrence of rupture 
and operation was of considerably gVeater importance than the 
particular form of treatment adopted.r According to his statistics, 
the total mortality after operation was 44 per cent.; and ^ter 
drainage, tamponing, or douching,- 39 per cent. On the other 
hand, amongst cases operated upon at home or in Hospital within 

• • 7 .ur Behandlun^ der Utenisruptur,’ Arthiv /. Gj/nih,, Bd. xlv.. Heft 9. 


IN( ().\tl"I.KTK 
KUIM'UKI'.. 


No. of 
' Cnses. 

Lived. 

Per- 
I cent. 

' OS®' , 



6 

26 08 

s 

10 

3 

3° , 

- 

7 

, 0 

1 83‘3 1 








LACERATIONS OF THE CERVIX 


889 

itto liuurs of the occurrence of rupture, the mortality was 30 per 
cent.. after an interval of from two to twelve hours, 48 per cent.; 
and after twelve hours, 72 per cent. 


> LACERATIONS OF THE CERVIX 

Lacerations of the infra-vaginal portion of the uterus, that is, 
of tlie cervix, are of relatively common occurrence. They do 
not, as a rule, cause any immediate symptoms, and, consequently, 
often pass unnoticed. Sometimes, however, they give rise to 
li.imorrhage and call for treatment, but such cases are rare. 

—Clinically three degrees of cervical laceration are met 

ttitli:— 

(1) Laceration of the first degree which only involves the 
\.i^;inal portion of the cervix, and which does not give rise to any 
immediate symptoms. 

12) Laceration of the second degree which e.\tends sufficiently 
liifili above the vaginal attachment to involve the cervical arteries, 
and that hence causes ha'morrhage. 

(3) Laceration of the third degree which extends through the 
Ler\ i.\ and vaginal vault into the peritoneal cavity. 

./■.tiology .—The cause of cervical laceration is the too rapid 
passage of the fcctus through an imperfectly dilated uterine orifice, 
and, consequently, anything that tends to accelerate the birth of 
the fietus, or that interferes with dilatation of the cervix, pre¬ 
disposes to the occurrence of lacerations. I’he too rapid expulsion 
of the fietus may be caused by unduly strong contractions, or by 
too energetic traction with the forceps; while imperfect dilatation 
of the uterine orifice may be due to e.xtraction during the first 
stage of labour, to any of the conditions that cause stenosis of the 
ct‘r\ i.\, or to spasmodic contraction of the cervix. The nipping 
of the anterior lip of the cervix, to which reference has been 
already made, is also a cause of cervical laceration. 

Symptoms .—The first degree of cervical laceration rarely causes 
3 iiy symptoms. Occasionally, it may involve a vessel that is 
larger than usual, and hemorrhage result. The second degree 
of laceration usually gives rise to hemorrhage, but here again 
exceptions may occur. Laceration of the third degree usually 
Fhcs rise to haemorrhage, and, if extensive, may allow the descent 
01 a porfion of intestine or omentum through the tear into the 
xagina. As a rule, in these cases the rent extends through the 
Posterior fornix into Douglas^pouch. Sometimes, it involves the 
lateral fomices, in which ^aseithe uterine arteries may be torn. 
diagnosis .—As has been mentioned, cervical laceration will 
ape notice unless it gives *rise to haemorrhage, or unless a 
t aginal examination is m^e, for some other reason, as a retained 
placenta, and the condition discovered. If haemorrhage occurs 
horn a laceration, it is termed traumatic haemorrhage, and the 
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method of distinguishing it from atonic haemorrhage has been 
already discussed.The existence of a laceration extending into 
the peritoneal cavity is ascertained by making a careful examina¬ 
tion. 

Treatment. — Laceration of the cervix of the first or second 
degree that causes haemorrhage must be sutured. The method 
of doing so will be described later.t Laceration of the third 
degree extending into the peritoneal cavity must be treated on 
the same lines as is uterine rupture. 


LACERATIONS OF THE VAGINA, PERINEUM, AND 

VULVA 

Lacerations of the vagina, vulva, or perinxum are the most 
common injuries which occur to the genital tract as a result ol 
labour. Frequently, they are Associated, and almost every lacera¬ 
tion of the perinaeum that requires suturing is accompanied by t 
corresponding tear of the vagina. Vaginal lacerations, howexer 
may occur quite independently of perinxal lacerations, and vulvai 
laceration may occur independently of either. Consequently, wf 
shall discuss the three kinds separately. ' 

Laceration of the Vagina. —Traumata of the vagina maj 
occur in two distinct forms. Most commonly, they occur a: 
lacerated wounds due to the overstretching of the mucous mcm 
brane, and extending a varying distance into the peri-vagina 
structures. More rarely, they occur as fistulous openings, tin 
result of long-continued compression of the parts between tin 
head and the bony pelvis. In these cases, the compressioi 
causes necrosis of the tissues, sloughing usually occurs, the picci 
of necrosed tissue comes away, and an opening is left betweei 
the vagina and a neighbouring organ, or leading into tin 
surrounding connective tissue. 

Symptoms .—The symptoms of lacerations of the vaginal mucou 
membrane are usually slight. If a bloodvessel is involved, thcr 
will be a varying degree of traumatic haemorrhage according t 
the size of the vessel, but, as a rule, there is little haemorrhagt 
Wounds, the result of long-continued compression, if they ar 
infected and slough, will give rise to a putrid discharge, whi^ 
comes on from two to five days after delivery, and is associatc 
with a rise of temperature. On inspection, they appear as grv 
sloughing areas. If they are situated on the anterior or poster! 
vaginal wall, the bladder or rectum ma]^ be involved and a vesio 
vaginal or recto-vaginal fistula result, while, if they are near 11' 
vaginal vault, the ureter may be opened and a uretero-vagin- 
fistula form. Vesico- or uretero-vaginal fistulae ctfuse incontinen>^ 
of urine, recto-vaginal fistulae incontinence of faeces and flatus. 

* Vide Part Vll., Chap. IX., p. 86a f Chap. I 
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ijwj^nosis .—The lower part of the vagina in the region of the 
perinanim should always be examined after delivery to ascertain 
if laceration has occurred. The existence of lacerations of the 
upper part of the vagina will only be detected if the occurrence 
of ha’iiiorrha|[e or retention of the placenta leads us to make a 
vaginal examination. Later on, the appearance of symptoms of 
sapraniic infection associated with a putrid discharge, or the 
iinoluntary escape of urine, may lead to the discovery of hitherto 
unnoticed lacerations or necrosed areas. If slight bleeding 
precedes the birth of the head, it will usually be found to come 
from a vaginal laceration. 

/ rcatment. — Vaginal lacerations, which are recognised im- 
nirdmtely after delivery, should be sutured, as in the case of 
a lacerated perinaeum, with the object of preventing infection 
of the wound surface. If, however, they are not discovered 
until infection has occurred, the treatment consists in careful 
\aginnl douching, and the application of iodoform dusted on 
in the form of powder or introduced into the vagina as bougies 
or on iodoform gauze. The treatment of fistula; belongs to the 
domain of gynaecology and will not be here discussed. 

Lacbrations or the Perinajum.—L acerations of the perinaeum 
are of more frequent occurrence and of greater importance than 
simple vaginal lacerations. 

Degrees.—We shall divide lacerations of the perinteum into two 
groups according to their degree:— 

(1) Incomplete laceration, in which the laceration is limited to 
the perinatal body and does not extend into the rectum. ■’ 

(2) Complete laceration, in which the laceration extends 
through the perinaeal body into the rectum. 

Ivither of these groups may be ‘ superficial ’ or deep, according 
as they only involve the penna’al skin and superficial perina:al 
fascia, or extend more deeply in the direction of the deep perinatal 
fascia. 

In another classification of perina'al lacerations three degrees 
are recognised :—A first degree where the tear involves only the 
anterior half of the perinatum ; a second degree in which the 
laceration extends through t*’*; perinacal body as far as the external 
.‘sphincter, but does not involve that muscle; and a third degree in 
which the laceration extends through the sphincter and the rectal 
a all. As, however, the first degree is of no practical impor- 
• ance, this classification diflQprs little from the former. 

The depth of the laceration, the distance it extends upwards, 
varies considerably. Ill soAe cases, the tear involves little more 
than the skin and the immediately subjacent tissues. In other 
rases, it extends more deeply, and, in addition to involrdng the 
skin, the vaginal mucous membrane is also tom for a considerable 
distance. In other cases, again, the skin may be but very slightly 
* Vidt illustrations in Part IX., Chap. I. 
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involved, while the vaginal mucous membrane and the deeper 
parts of the perinseal body are extensively torn. The vaginal 
tear is seldom median, but as a rule is situated to one side of the 
median raphe, or may involve both sides. 

A curious form of laceration, which sometimes occurs, is that 
known as central rupture of the perinaeum. In this, the laceration 
involves neither the posterior commissure nor the rectal wall, and 
is of the nature of a button-holing of the perinseal body. If the 
vulvar orifice is very small the entire foetus may pass through 
the opening thus made.''' 

yEiiology .—The cause of perinacal laceration is the over¬ 
distension of the parts during the expulsion of the foetus. L.acera 
tions usually occur during the expulsion of the head, but may 
also occur during the birth of the shoulders. They are randy 
met with in multiparae, but may occur during the birth of an 
unusually large foetus. 

Symptoms. —The immediate symptoms caused by a perinaal 
rupture are slight, as it is very rare for a vessel to be invoked 
which is large enough to cause haemorrhage. The late symptoms, 
i.e., the symptoms that appear during the puerperium, may he 
more marked. If the laceration is complete, iiycontinence of fa ces 
and flatus results as soon as a purgative is administered. 11 the 
torn surfaces become infected, puerperal ulcers form just as in the 
case of the sloughing of a vaginal tear, and these give rise to a 
sanious discharge and the usual symptoms of saprtemic intoxica¬ 
tion. The remote symptoms, that is, those coming on weeks or 
months after, are consequent upon the weakening of the peKic 
floor, and the vaginal gaping which results from the shortening of 
the perinamm. The most serious consequence of perinxal lacera¬ 
tions is the weakening of the pelvic floor, and the resultant tendency 
to prolapse of the uterus. This weakening is due to the tearing 
across of one or both sides of the levator ani muscle, which, as we 
have already seen, is one of the principal structures in the pebic 
floor. It is not too much to say that one of the most important 
factors in the causation of gynaecological complaints is a neglected 
laceration of the perinaeum and levator ani muscle. 

Diagnosis. —The diagnosis of perinaeal laceration is readily made 
by inspection of the parts immediately after the feetus is born. 
The obstetrician gently separates the labia with aseptic finger.s 
and wipes away any blood that may obscure his view. The 

? erinaeum is then seen, and any lacerations are at once visible- 
0 determine how far a laceration .extends up the vagina, the 
finger must be introduced, and then the gap in the smooth vaginal 
mucous membrane will be readily dcflcectod. It is surprising how 
frequently in the past medical men have stated that they ha\ <' 
never met with lacerations of the perinaeum in the^ practice, and 
invariably in such cases they also confess that they have never 

* For a bibliography of such cases, vidi Spiegelberg's * Midwifery,’ New 
Sydenham Society’s edition, voL ii., p. 309. 
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for them. It cannot be too clearly stated that perinreal 
l.iurations very frequently occur in primiparae, and occasionally 
m niiiltiparae. If the patient is confined in the usual lateral 
position, and the buttocks are uncovered—as should invariably 
In; (lone— during the expulsion of the fcetus, the occurrence of the 
la. ( ration can usually be seen. Sometimes, however, especially 
will n the laceration occurs during the expulsion of the shoulders, 
Its occurrence may not be detected during birth, and consequently 
in all cases a visual examination of the parts must be made after 
the birth of the foetus. 

'1 Kiilmnit .—The treatment of laceration of the perin.Tum may 
lie summed up in the words of Spiegelberg* :—‘ Every lenr, even 
tlie smallest, should be sewn up, partly because the proceeding is 
'implu and but little painful, partly because spontaneous union is 
almost always imperfect, while, on the other hand, the perina um 
can never form a proper pelvic floor unless it regain its original 
form.’ Small tears should be sutured, as, if they are left to 
;;ranulate, they may form the seats of puerperal ulcers; while 
large tears predispose to prolapse. The method of suturing will 
be discussed subsequently. The operation in the case of siijicrficial 
and incomplete lacerations is best performed immediately after the 
fietus is expelled. At this time, the patient is still pattly under the 
mil lienee of an ancTSthetic—if one has been administered during 
labour, and, even if she has not bben anaisthetised, the bruising 
'tliicli the parts have undergone render them comparatively 
insensitive. If, however, we are dealing with deep or complete 
I.K I rations, in which two or three different sets of sutures may be 
re luired—according as the vaginal and rectal mucous membrane 
are implicated, an anaesthetic must usually be given to the surgical 
degree after the expulsion of the placenta, and the lacerations 
'-ntured. There is, of course, some slight risk in suturing the 
P<'rina;um even in superficial laceration prior to the expulsion of 
the placenta, as in some cases the manual removal of the latter 
may be necessary, a proceeding which might necessitate the 
removal and re-introduction of the sutures, lest they should lie 
tom out. This risk is not, however, of sufficient importance to 
deter us from suturing the perinamm prior to the expulsion of the 
placenta, as the advantages of so doing more than counterbalance 
The manual removal of the placenta is very rarely required 
"I primipara, and it is in their case that lacerations most usually 
f'ceur. Further, even if it is required, the removal of the sutures 
.iccomplished in a moment, and the pain of re-introduction is no 
greater than if their introduction had been postponed until after 
rbicental expulsion. « '• 

Lacerations of the VulvA.—L acerations of the vulva, other 
Ilian those occilrring in the neighbourhood of the perinaum, are 
i^'itremely rare, and when they do occur are usually of bo im- 
* 0^. at., vol. ii., p. 311. 
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portance. In some cases, however, lacerations may be found in 
the neighbourhood of the clitoris, and may involve the plexus of 
veins that surround that part, and in these cases profuse traumatic 
haemorrhage may result. The diagnosis of such cases has lieen 
discussed under the head of post-partunvhaemorrhage. 

Lacerations about the clitoris, if deep, or if causin;; 
haemorrhage, must be sutured, as has been described when dis¬ 
cussing traumatic post-partum haemorrhage. 

RUPTURE OF THE PELVIC ARTICULATIONS 

Rupture of the pelvic articuiations is a very rare accident, it 
most usually occurs at the symphysis, and is due to the forcible 
separation of the pubic bones. It is always associated with over¬ 
straining or separation of one sacro iliac articulation, as the ri;;id 
pelvic ring will only open up if two points at least on its circum¬ 
ference are loosened (Spiegelberg''’). According to the same 
author, the symphysis and the right sacro-iliac joint are most 
usually torn, next the sympliysis and the left sacro-iliac joint, 
then all three joints, and most rarely of all the two sacro-iliac 
joints alone. 

AiUology .—The predisposing causes of rupture are to be found 
in previous inflammation or rekxation of the joint. In such cases, 
a very small degree of pressure may cause rupture. Ahlfcldt 
records a case in which the pelvic articulations ruptured during' 
laliour, although the fu'tus was expelled within an unruptured 
bag of membranes - a fact which showed that the intra uterine 
pressure could not have been excessive. In cases in which there 
IS no apparent antecedent disease, rupture may be due to dispro¬ 
portion Iretween the head and the pelvis, associated with stronit 
uterine action. It may also occur from too forcible attempts at 
extraction with the forceps, in cases in which the head is too large 
to pass through the pelvis. Rupture is most common in cases of 
generally contracted pelvis, owing to the forcible thrusting apart 
of the innominate bones at each end of the narrowed transverse 
diameter. Rupture is also common in osteomalacic pelves, as, 
in them, transverse contraction is associated with softening of the 
joints. 

Diogwwis. — The patient m^ in some cases give a definite 
history of having heard and felt the joint rupture. Then, on 
palpation, the ruptured joint is found to be painful and tender, 
and the patient is unable to movtf the legs, which are rotated 
outwards on the hip-joints (Ahlfeldji In f upture of the symphysis, 
pain can also be elicited by pressure on its posterior surface with 
the finger in the vagina. In rupture of the sacro-iliac joint, pain 
is elicited by gently pressing together the crests of the ilia. 

* Ob'tit., vol. ii.i p. 3aa. 

f 'Die verletiungen der Beckengelenke,' etc. Schmidt's Jakrhtch, Bd. 
cliU, 1876. 
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'I iwtineiit.—The treatment is identical with that of cases in 
which symphysiotomy has been performed. The patient must 
rein.'iin in the horizontal position, with the pelvic bones maintained 
in their proper position by means .of a binder, until such time as 
union has l^en obtained, and even after she is able to walk the 
hinder must be continued for at least a year. 


S- INVERSION OF THE UTERUS 

When the form of the uterus is so altered that the inner 
Mirhu e of the organ is turned outwards and the outer surface is 
turned inwards, the uterus is said to be inverted. This form of 
uterine displacement is met with either as an acute inversion 
orciirring immediately after delivery, or as a chronic inversion. 
Here, we are alone concerned with the acute form. 

I'rcqiuncy .—Inversion of the puerperal uterus is a rare accident. 
Churchill stated that it had occurred only once in iyo,ooo 
deliveries in the Rotunda Hospital, but we doubt that tliis is 
even an approximately correct proportion. We have ourselves 
met with one case in the Extern Department of the Rotunda 
Hospital, and Purely showed before the Rritish Gynecological 
Society other cases which had occurred during his Mastership. 

tUgrm. —Schultze'describes lht?e degrees of inversion. They 
are as follows:— 

(I) The first degree comprises those cases in which the inverted 
hiiuius lies at or above the os externum. This degree, wliich is 
die initial stage of all inversions, is rarely piermanent, as it tends 
eidier to become reduced, or else to continue and pass into one 
of the succeeding degrees. 

(2| The second degree includes those cases in which the 
fundus has passed lower down, and in which more or less of the 
inverted uterus lies below the external os. It is the degree in 
"hich chronic inversion is most usually met. 

(3) The third degree comprises those cases in which the entire 
uterus, including the cervix, has Income inverted. It is very 
rarely met with in cases of chronic inversion, but an acute inver¬ 
sion is probably usually found in this condition. 

■ Etiology .—Three conditions must be associated in order to 
permit of, the occurrence of either the second or third degree of 
inversion (Schultze^. These are:—Enlargement of the cavity of 
tile uterus; relaxation of part of its wall; and a cervix which is 
sufficiently dilated, or capable of being sufficiently dilated, to allow 
the passage of the body of tRe uterus. All these conditions are 
fulfilled after delivery in those cases in which the uterus does 
not contract well. With these conditions present, if the intra¬ 
uterine pressurd becomes less than the intra-abdominal pressure 
the fundus dimples in, and, if this relation between the two 
pressures is continued, inversion goes on until it hais fw-nmp 
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complete. Accordingly, all factors which cause such a relation 
between the two pressures may be regarded as the excitiiur cause 
of inversion. The more important of these are:— ' 

(1) Dragging upon the placental site, in the case of a fimdal 
insertion of the placenta, by pulling upon the cord while it,., 
placenta is still adherent. 

(2) Violent straining associated with sudden emptying of iht 
uterus, as:—precipitate labour; or severe straining and pressure, 


V 



I'lu. J77.-C0MPLETK Inversion of the Uterus and Vaoina, the 
Placenta still adherent. 


V. Vagina; 0 . uterine oriBce. (Bumm.) 

in the removal of the placenta, while the uterus is in a relaM'd 
condition (VVinckel). 

Symptoms. — Ihe occurrence of ‘acute inversion is" usual !> 
marked by the collapse of the patient, a i^ollapse which may conu 
on either immediately after inversion occurs, or more rarefy afte> 
a few hours. If the placenta has been separated in part 01 
altogether, there will also be severe haemorrhage. • 

Dtagnosis .—If the hand is placed upon the abdominal wall, 
the absence of the fundus of the uterus from its usual position 
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will lie readily determined. If a careful bi-manual examination 
1., iTiaiie, it may be possible to determine the existence of a ciip- 
depression corresponding more or less exactly to the 
foriiicr position of the cervical canal. At the same time, the 
is found to be occupied by a globular tumour to which 
tlic placenta may or may not be attached, or in extreme cases the 
vai;iiia may be also partially or completely inverted, and so the 
iin cried uterus may lie in part or altogether outside the vulva. 
The diagnosis is then at once.obvious. If the inversion is only 
partial, a cup-shaped depression will be felt in the centre of the 
iitfi as. 

haUment .—The treatment consists in the detachment of the 
pi.u i n la, the replacement of the uterus, and the adoption of 
miMsiires calculated to keep the latter in its normal position. 

riiere is nothing special to be said regarding the removal of 
the placenta, and it is carried out in the ordinary m.mner, the 
greate.st care being taken to ensure asepsis. The replacement 
of the uterus in acute cases is not usually a very dilTicult matter. 

1 he uterus is grasped in the hand, and pushed gently upwards, 
endeavouring to return first the part that came down last. If 
the size of the uterus prevents its reduction, it is possible that 
the proceeding would be facilitated by producing a temporary 
pariial ana'mia of the" uterus by the application of adrenalin, 
■iiul .so a temporary reduction in the size of the uterus. At any 
rate, adrenalin might be tried, as, if used in a sterile condition, 
it lould cause no harm and might prove of value. 

.■\s soon as the uterus has Ireen replaced, it is douched out 
thoroughly, and plugged firmly with iodoform gauze with the 
object of preventing the recurrence of the displacement. 

I'rof’nosh .—An acute inversion, if left untreated, is frwpicntly 
hitiil. If ,the patient survives, it passes into the chronic stage. 

If the condition is recognised, and treated before the patient has 
lost .an excessive quantity of blood and before the uterine cavity 
lias become infected, the prognosis is fairly good. 
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hand, the general, as distinguished from hospital, mortality from 
the same cause is given as 0*233 ^ 1900, 0*228 in igoi, 

0*216 in 1902, and 0*231 in 1903.* Here, then, we have a very 
striking contrast with the state of things as indicated by 
Winckel’s statistics. First, we note the marked improvement 
in both classes of cases, an improvement most marked among 
hospital patients; and, secondly, we note that the puerperal 
mortality, arising from the causes we are discussing, is now dis¬ 
tinctly less in well-managed hospitals than that occurring in con¬ 
nection with privately conduct^ labour cases, and this despite 
the primd facie disadvantages and risks attending the accumula¬ 
tion of patients in a hospital used for clinical instruction. 

How far habitual expert pathological opinion upon fatal cases 
might tend to increase the percentages as here presented to us is 
an open question. It seems probable to the writer that—to a 
much greater extent here than in Germany—such statistics must 
be r^arded as giving as favourable a return as circumstances 
permit, especially in the case of the non-hospital statistics. It 
must be considered that twenty-five years ago, at a time not far 
removed from that of Meigs in America, who attributed these 
diseases to the action of ‘chance or Providence,’ and when 
authorities of our own, following Fordyce Bafker, regarded them 
as effects of ‘ epidemic constitution,’ there was no such reason as 
undoubtedly exists at present for avoiding in death certificates 
the use of| a term which is apt to convey a suggestion of personal 
responsibility. 

Nomenclature. — In the foregoing paragraphs the old term 
‘puerperd fever,’ by which the diseases here treated of were 
once universally known, has been used. It is, however, an 
example of a very inadequate nomenclature, suggesting, in one 
sense, the existence of a specific fever essential to childbed; or 
in another, the simple fact of fever, whatever its kind, existing 
during this period; while, in a third sense,-the term has been 
limited in its use to the graver and more fatal forms of fever which 
may arise during childbed. For adhering to its first, and, from 
a verbal point of view, only legitimate sense, there never were 
sufficient grounds, while the progress of bacteriological knowledge 
has rendered it entirely untenable. Individual cases vary so 
greatly in symptoms, signs, and microscopic and macroscopic 
pathology, that it is no longer possible to allege the existence 
of any fever essentially connected with the puerperal sfete. In 
the second sense, it might, perhaps, be replaced b^ the term 
' puerperal fevers,’ as has been done by Galabin, if it were not 
that scientific nomenclature demands, jvhere possible, that we 
should prefer the use of some term or terms which would serve 
the purpoM of informing us as to the true nature of the disease. 
In the third sense is contained an assumption, entirely unsup- 


Viie also Part IV., Chap. II., p. 296. 
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ported by evidence, that there is a fundamental difference in kind 
between such fevers as are dangerous and such as are not. 

Despite, then, the advantages of retaining a familiar term, it ■ 
seems advisable to abandon it as not only defective, but misleading. 
An accurate and scientific nomenclature can arise only in the 
light of precise and adequate knowledge. In attempting to frame 
such upon a pathological basis, it is before all else essential that 
the terms adopted should possess these requisites of precision 
and adequacy. Such words as ‘sepsis,’ ‘ septic,’ ‘ infection,’ etc., 
must, if employed at all, be employed in strict conformity with 
established pathological usage. 

The main current of recent authoritative opinion favours the 
use of the terms ‘puerperal septica!mia’ or 'septic infection.’ 
To both there is the sufficient objection that, even on the showing 
of those who use them, they fail, if correctly applied, to cover the 
ground. Putrid intoxication, perhaps the most common form 
of puerperal fever, cannot properly l)e ranked either as a septi¬ 
caemia or as a septic infection. The distinction between the two 
conditions is equally marked, whether considered from a clinical 
or a pathological standpoint. 

Both conditions owe their origin to the activities of micro¬ 
organisms, and both are toxaemias; but in the case of the first— 
putrid intoxication or sapraemia, as it was called by Matthews 
Duncan—the micro organisms are saprophytes, which do not and 
cannot invade living tissues, but are able, by their decomposing 
action on dead tissues along the track of the genital canal, to 
manufacture poisons locally, the systemic absorption of which is 
the main cause of symptoms; while in that of the second—septic 
infection—the micro-organisms are parasites, which invade living 
tissues, multiply within them, and within them manufacture by 
their metabolism those toxins the various effects of which are 
seen in the gravest of all puerperal diseases.' 

In both conditions, therefore, there are two features in common, 
a bacterial origin and a resulting toxiemia, and so the term 
' puerperal toxaemias ’ might lie correctly adopted as sufficiently 
inclusive. It fiuls, however, to indicate with precision those cases 
in which the pathological changes are almost entirely local, such 
as cases of puerperal ulcer or local abscess. In these, indeed, 
a toxaemia is present, but it would be pedamtic to assign that 
term as a description, since its importance is but slight in com¬ 
parison* with the local lesions. Again, the term ‘toxaemia’ is 
insufficient as a description of those infections where not merely 
the bacteriad toxins, but the bacteria themselves, circulate in the 
blood-stream. , • 

We have decided, then, to adopt the title * The Surgicad 

* The foregoing paragraphs are from the hand of the late Or W.C. Neville, 
to whom thisch^ter been first entrusted. His early death has prevented 
the completion of a task for which be was singularly fitted by bis large 
clinicid experience and his sound pmbological knowledge. 
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Fevers of Childbed’ as most simple, most accurate, and least 
open to objection. It is true the term ‘ fever ’ indicates a symptom 
rather than a pathological condition, but it is a symptom which 
is common to ail these cases, and which is usually the first to 
attract attention. The limitation expressed by the term ‘ surgical ’ 
is of value, as it excludes infections of the exanthemata, such as 
scarlatina, occurring in the puerperium; and, further, it serves to 
emphasize the fact that the fevers of the puerperium are in no 
wise specifically distinct from tho^ originating from surgical 
causes at other periods of life. 

/Etiology .—So far, we have assumed that the fevers of which 
we treat are bacterial in origin. This assumption at the present 
day is amply justified by proof, but we must remember that, at 
no distant period, very different views were held as to their 
x'tiology. 

Up to the beginning of the eighteenth century, the doctrine 
which was most generally held was that puerperal fever was a 
result of the suppression or retention of the lochia. To this belief 
Hippocrates, Galen, Avicenna, Albucasis, Par6, Petit, Willis, 
Sydenham, BoSrhaave, and many others, subscribed, some regard¬ 
ing suppression of the lochia as the only, others as the principal, 
cause of the disease. In the eighteenth century, Ludwig, Smellie, 
and Home, among others, expressed similar opinions. This 
traditional belief, which held sway for so long, is hard to explain, 
for disappearance of the lochia is, as we shall see, by no means 
a common feature of the disease. It is true that in very acute 
cases the lochia disappear, but, before this occurs, the fever has 
already declared itself; while, on the other hand, many cases of 
puerperal infection are accompanied by an increase in the quantity 
of the lochia. 

Side by side, however, with the doctrine of suppression of the 
lochia, there grew up, from the middle of the seventeenth century 
onwards, a belief in the efficiency of ‘ milky metastasis ’ as a cause 
of puerperal fever, and this belief is still held to some extent by 
the general public, as the persistence of the terms ‘milk fever’ 
and ‘milk leg’ testifies. Writing in 1870, Hervieux* asks:— 
‘ How many women, even of the better class, do we not see who 
refer puerperal accidents, or their consequences, to the milk gone 
wrong ’ {fait ripandu) ? 

During the eighteenth century, most writers on obstetrical 
subjects mention milky metastasis as, at any rate, one of the 
causes of puerperal fever, while many of them regard it as the 
principal or sole cause. The doctrinO generally put forward was 
that an excess of milk was formed: according to some in the 
blood, to others in the breasts, and that this milk, instead of 
being discharged by the breasts, found its way to the generative 
organs, or other abnormal situations, giving rise toci pathological 
condition. Thus, in a memoir on the epidemic of puerperal fever 
* ‘ Traiti des Maladies Puerp^reles,' p. 6. 
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which occurred in Paris in 1746, De Jussieu and his collejinues 
mention* that in post mortem examinations they discovered a 
‘ milky serosity ’ in the cavity of the pelvis, and ‘ clotted milk ’ on 
' the surface of the intestines. In 1769, Boute similarly points to 
the occurrence of ‘ milky or puiiform lochia’ in certain cases.l 
A few years later, Leroy identifies abscesses with collections of 
milk,t and other writers fall into the same error. Towards the 
end of the century, however, this view began to be questioned, 
and finally it received its death-blow from Bichat, who in i.Soi 
explained the lesions observed in the peiitonenm as due to in¬ 
flammation, and demonstrated their occurrence in men and in 
non-lactating women.§ Curiously enough, Dease of Dublin, 
writing twenty years earlier, had mentioned finding in the 
abdominal cavities of males, dead after operation for tlic stone, 
similar appearances to those observed in puerperal fever, but he 
failed to realise the full significance of his observation.;! 

While the milk doctrine was the more fashionable one on the 
Continent, an alternative belief, and one better grounded, was 
obtaining more and more support in England. This was the 
theory of a specific puerperal fever. This theory was not in all 
cases independent of the two we have previously mentioned, lor 
while some regarded the fever as due to putrid absorption of 
retained lochia, others brought it into relation to milky metastasis. 
Some writers, such as Willis,* definitely distinguished putrid fever 
from milk fever, and he mentioned as a third class, jiutrid fever 
complicated by pleurisy, small-pox, and other secondary condi¬ 
tions. The many epidemics of puerperal fever which visited 
great cities and maternities during the eighteenth century, such 
as those at Paris in 1746, at Rotterdam in 176O, at London 
in 1770, at Vienna in 1771, and at Edinburgh in 1775, naturally 
strengthened the belief in the specific nature of the di.sease, but 
it was not until long afterwards that epidemics were e.xplained 
on the principle of contagion. 

Nevertheless, during this period, from time to time writers 
put forward accounts of the incidence of the disease which could 
not be explained on any other principle than that of infection. 
Thus, in 1795, Gordon, noticing the morbidity attending his own 
practice, confesses;—‘ It is a disagreeable declaration for me to 
make, th^ I myself was the means of carrying the infection to a 
great number. 

From fhis time on to the middle of the nineteenth century, the 
doctrine of an infective puerperal fever as a clinical entity 
gradually gained ground. Nevertheless, many observers both 
* A. de Jussieu, Col de Villan^ et Fontaine, ‘ Memoires de I’Acadcmie 
royaJe des &iences.' Paris, 1746. 
t Jounud dt Uidecine, vol. xxx,,pp. 27 and 112. Paris, 1769. 
i ‘ Melange de lijMecine et de Physique,’ p, 198. 

{ ‘ Anatomie Generate,' vol. iii. 

|l ‘OlMervationa in Midwifery,’p. 113. Dublin, 1783, 

If ' Opera Medica et Physica,’ Bk. xvi., 1676. 
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then and in the previous century emphasised the local nature 
of some cases of puerperal fever, and while some considered 
inHammation of the uterus the essential lesion, others regarded 
inflammation of the peritoneum as more important. Towards the 
end of the eighteenth century, too, it was maintained by many, 
of whom Kirkland is perhaps the most notable, that under the 
term ' puerperal fever' many distinct conditions or diseases are 
to be included. 

During the first half of the nineteenth century, there does not 
seem to have been any very marked effort made to solve the 
problem of the childbed fevers in a scientific manner, and many 
of the most skilful obstetricians refused to make any scientific 
hypothesis as to the causation of the disease, preferring to regsurd 
it, as Meigs put it, ‘as due to the workings of Providence.’ 
During this period, too, the hypothesis of miasmic origin was 
first brought forward, a hypothesis whose later developments 
may be traced in the more modern doctrine of air infection. 

A definite step in advance was made, however, in 1843, when 
Oliver Wendell Holmes published, in an essw entitled ‘ The 
Contagiousness of Puerperal Fever,’ his reasons for believing that 
puerperal fever was carried to the patient by the accoucheur or 
the nurse, and that, therefore, it was preventable. His teaching 
met with the most bitter opposition, and called forth from Meigs, 
one of the leading obstetricians of the day, the remark we have 
quoted above. 

While Holmes was jwrsisting in the promulgation of his views 
in America, Semmelweiss,* assistant in the maternity at Vienna, 
noticed that the mortality among women attended by students 
during confinement was three times greater than that in the 
wards where only midwives were in attendance. While searching 
diligently for the cause of this striking difference, one of his 
colleagues died of pyaemia, the result of a dissecting-wound. By 
a flash of genius, the matter became clear to Semmelweiss, and 
he was soon able to announce that puerperal fever was an 
infection carried to the uterus in the form of a cadaveric poison 
on the hands of the students, who came fresh from the dissecting- 
room to the lying-in wards. By the simple device of insisting on 
the students cleansing their hands in chloride of lime, he was 
able to reduce the mortality in the lying-in wards tojess than 
one per cent. 

There is no need to trace further the history of the study of 
puerperal infection. The only correction needed in Semmelweiss’ 
pronouncement, to bring it mto line with modern views, is to 
substitute ' bacillary virus ’ for ‘ cadaveric poison.’ This develop¬ 
ment has been made by the researches of Pasteur and Lister, 
and the identity of puerperal fever with one or other of the forms 
of surgical infection is now undoubted. The conditions necessary 

* Wiener Zeituhrift, December, 1857; ‘ Die iEtiologie, der Begriff, and die 
Prophylaxis des Kindbettfiebeis.' Vienna, 1861. 
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to establish a causal relation between an organism and a disease 
—the constant association of the organism with the disease; its 
separation and growth in pure culture outside the liody; and the 
production, by inoculation of animals with the organism, of lesions 
similar to those characteristic of the disease—have been fulAlled 
many times in the case of the puerperal infections. 

Paraaitic OrganismB.—The bacterial origin of the fevers of 
childbed being established, the next point is to study the nature 
of the invading organisms. They are similar to those found in 
other forms of surgical infection, and, if for the present we 
exclude the putrefactive organisms which are the causes of 
sapraemic intoxication, we shall And that the organisms most 
commonly present in childbed fevers are sirtptococcus pyogents, 
staphylococcus pyogenes and bacillus coli, and that others occasionally 
met with are gonococcus, bacillus diphtheria-, bacillus tetani, pneumo¬ 
coccus, and possibly bacillus aerogenes capsulatus. 

Streptococcus Pyogenes. —So long ago as 1863, the occurrence of 
the streptococcus in cases of fever in childbed had been noted 
by Mayrhofer, and shortly afterwards by others, including Coze, 
who in 1869 found it in the blood in a fatal case. It remained, 
however, for Pasteur in 1879 to prove that this organism was 
the causal factor In several cases investigated by him. His 
researches have been amply borne out by many observers in 
the years that have since elapsed, and in the severer forms of 
infection the streptococcus pyogenes is nearly always found, cither 
alone or in association with other organisms. 

The streptococcus is widely distributed in nature, and has l)een 
found in Aoor-dust, in river-water, on the skin, and in the mouths 
of healthy individuals. Under these conditions, it possesses but 
a low degree of virulence. Its virulence is, indeed, very variable, 
and, experimentally, it can be increased to a high point by succes¬ 
sive inoculation from animal to animal, or by alternation between 
inoculation of animals and culture in vitro. The same race of the 
organism can thus be made to produce effects varying in degree 
from a mere passing erythema to a rapidly fatal septicxmia. 

The streptococcus is, therefore, found associated with conditions 
differing entirely in their clinical manifestations. It may cause 
local suppuration such as a boil or a carbuncle, or an extensive 
phlegmon. It is the cause of the wide-spreading dermal inflamma¬ 
tion termed erysipelas, and of the inflammations of the blood and 
lymph channels known as phlebitis and lymphangitis. It is more¬ 
over frequently found in apparent symbiosis with other organisms, 
and, in such cases, the proCess has usually a greater virulence 
than if a single organise alone were concerned. Thus, when a 
diphtheritic or a tubercular infection receives a secon^ry im¬ 
plantation of streptococcus, it usually proceeds more rapidly, and 
greater injury <0 the tissues, as well as more severe toxaemia, 
results. _ ... 

The infection of puerperal women with streptococcus derived 
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from streptococcal lesions in other patients, has been often noted, 
and, in particular, the connection with erysipelas is well known. 
This is all the more interesting as there was for long a difference 
of opinion among bacteriologists on the identity of the streptococcus 
pyogenes with the streptococcus erysipelatis of Fehleisen. This point 
is now settled, and the two are believed to be identical. 

Staphylococcus Pyogenes. —Shortly after Pasteur made known the 
connection of the streptococcus with puerperal infection, other 
observers drew attention to the occurrence of a staphylococcus 
which has since been identified with the staphylococcus pyogenes 
aureus. It has been found in the lochia, in the pus of pelvic 
abscesses, in peritoneal inflammations, in metastatic abscesses, 
and in secondary infections of the serous surfaces, such as the 
pleura and pericardium. 

The staphylococcus pyogenes, of which there are three varieties, 
aureus, albus, and citreus, the first being that most concerned in 
puerperal infections, has an even wider distribution in nature than 
the streptococcus, and has, speaking generally, very similar pro¬ 
perties. It is found practically everywhere—on the skin, on the 
clothes, in the dust of the floor and of the street, and it is con¬ 
stantly present in the mouth and upper air-passages. It must 
always be remembered, however, that pathogenic organisms tend 
to lose their virulence when living in a non-pathogenic condition, 
and there is, therefore, much less danger of infecting a wound by 
the introduction of a drop of healthy saliva than of a drop of pus, 
even if the number of pathogenic organisms is the same in each. 
Pathologically, the staphylococcus is most commonly found in 
association with circumscribed abscesses, particularly those in 
connection with the skin. It may give rise to metastatic 
abscesses, but it rarely causes a profound toxsemia, and it has 
no [rawer to produce diffuse penetrating inflammations such as 
erysipelas. When it is present in such cases, it is usually in 
association with the streptococcus. 

It has been often stated that the pathological results of a 
puerperal infection with staphylococcus are less severe than 
those due to streptococcus, out it is probable that this is a 
hasty generalisation, as several cases of very severe staphylo¬ 
coccal infection are on record. 

Bacillus Colt Communis, —The bacillus coli communis is of more 
frequent occurrence than the staphylococcus. Whitridge 
Williams,'" in an examination of 150 cases where the tempera¬ 
ture rose to 101° F. during the first ten days of the puerperium, 
found the colon bacillus present in the uterine lochia in twenty 
cases, in eleven of which it was the only organism discovered. 
In fifty-four cases of puerperal fever examined by Foulerton and 
Bonney,i the colon bacillus was found in the uterine contents 
in seventeen. * 

The frequency of infection by the colon liacillus is easily ex- 

* ‘ Text-book of Obstetrics,' igoi, p. 762. f Praetitiouer, March, 1905. 
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plained by the habitual presence of that organism in the intestines 
under normal circumstances. The bacillus is, moreover, dis¬ 
charged in enormous quantities in the faeces. It has the property 
in certain media of producing gas, and also of forming indol, and 
both these actions are normally exercised in the intestine. It is 
probable that the colon bacillus, so long as it remains in the 
intestine, is harmless, though some observers have credited it 
with the production of certain of the summer diarrhceas, and 
during typhoid fever, it usually undergoes changes which increase 
its virulence, as shown by inoculation. When, however, the 
bacillus finds its way into situations other than the intestine, it is 
distinctly pathogenic. In infections of the peritoneum, which 
have spread through the intestinal wall, whether by a perforation 
or otherwise, the colon bacillus is the infecting organism. It is 
especially noted in abscesses and inflammations originating in 
relation to the appendix, and occasionally, but more rarely, it is 
responsible for secondary inflammations of the pericardium and 
pleura. From its constant occurrence in the fa-ces, it is obvious 
that any soiling of the skin round the anus will deposit it in that 
neighbourhood, and the fact that it is the most common organism 
met with in acute inflammations of the urinary passages, can be 
explained by its intfoduction into the bladder on catheters which 
have been infected by contact with these parts. The motile power 
possessed by the bacillus enables it to extend its area of infection. 

The term ‘ bacillus coli ’ should not be regarded as the name ot 
a definite species. It is rather the common term applied to a 
number of types, in virtue of the possession of certain pro|iertics 
in common, although the different races concerned may differ in 
many points of detail. Closely allied to the bacteria of the colon 
group, if not actually to be included in it, are such organisms as 
the typhoid bacillus, and the various species which have been 
decribed as ‘ paratyphoid ’ and ‘ paracolon.’ On account of this 
relationship, it is well to draw attention here to certain puerperal 
infections which have been reported by various observers as due 
to the typhoid bacillus. One apparently authentic case was 
observed by Whitridge Williams and Dobbin, ■' where the 
typhoid bacillus, along with oth’er organisms, was separated from 
the lochia, and where the blood reacted to the agglutiimtion test. 
All the usual symptoms of typhoid fever were absent. The p:itient 
had been confined on the bed where her husband had died shortly 
before or typhoid fever, and the reporters believed that the infec¬ 
tion had ^n introduced to the genital passages on the hand of 
the midwife. In most, if ifbt all, of the other reported cases, 
however, the presence ofttyphoid l^illi in the lochia was probably 
secondary to infection of the intestine, so that such cases are to be 
regarded rather as typhoid fever occurring during the puerperium 
than as a true |{)uerperal infection with the typhoid bacillus. Even 
in Williams’and Dobbin’s case this explanation is not excluded, as 
• AmmcaH Journal of OMelria, Augmt, 1898. 
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the woman recovered, and it was therefore, impossible to discover 
the condition of the intestines; while in a case reported by 
Blumer,* in which the clinical symptoms were very similar, an 
autopsy revealed the presence of typical typhoid lesions in the 
intestine. 

Gonococcus .—Out of 179 cases of puerperal infection recorded 
by Kronig, the gonococcus was separated in fifty; while out of 
150 cases recorded by Williams, where the temperature reached 
101° F., the gonococcus was present in eight. Recent writers, how¬ 
ever,! are inclined to doubt the accuracy of these observations, and 
are of opinion that the organism separated in most cases, though 
resembling the gonococcus in certain particulars, could with care 
be distinguished from it. Whether it is the gonococcus or not, 
a diplococcus resembling it in shape is found very frequently 
in the uterus in infections which are unaccompanied by severe 
septicaemia or extensive suppuration. 

Bacillus Diphtheria.—As is well known, true diphtheria, due to 
the Klebs-Ldiifler bacillus, occasionally occurs on the vulva, and in 
some instances a true diphtheritic membrane may form on the 
vulva and in the vagina during the puerperium. This is quite a 
different pathological condition from so-called ‘diphtheritic endo¬ 
metritis,' where the causal organism is usually the streptococcus. 
The writer has not met with any reports 01 true diphtheria of 
the uterus. 

Bacillus Tctani .—A large number of cases of tetanus occurring 
during childbed have been recorded by Chantemesse, Rubeska 
and others, and the tetanus bacillus has been fou^d in the dis¬ 
charges. In most cases where this infection occurs, the con¬ 
finement has taken place amid filthy surroundings, and without 
proper antiseptic precautions. This form of infection is said ‘to 
occur more frequently after abortion than after labour at full term. 

Pneumococcus .—In recent papers, Foulerton and Bonneyf have 
drawn attention to the frequency with which they have found 
this organism in the uterus in cases of puerperal fever. A few 
other cases are on record. 

Bacillus Aefogenes Capsulattts.—The gas bacillus, though de¬ 
scribed as parasitic, is probably *only present as a saprophyte, 
in cases in which infection by some other organism has occurred. 
It is said to be responsible for the occurrence of the condition 
known as 'tympania uteri,' and it has been pointed out by Dobbin 
and others that the diagnosis of 'air embolism’ has probably 
been made in some cases where the supposed air was in reality 
gas formed by this organism. Thb presence of bubbles in the 
lochia may be due to this organism, to..the colon bacillus, or to 
various saprxmic germs. 

The organisms described in the foregomg paragraphs are re- 

* Ameritau Jounut of Obstetries, i8gg, p. 42. 

t TransaeUous of the Obstetriral Society of London, 1905; and PracHtimer, 
March, 1905. 
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sponsible for the great majority of cases of puerperal infection. 
It cannot be claimed, however, that the list is exhaustive. In 
many cases unidentified bacilli, many of them anaerobic, have 
been seen, though usually they are in association with one or 
other of those we have described. Sometimes, however, they 
occur alone. 

> Putrefactive OgsmianiB.—In the introductory paragraphs of this 
chapter, a distinction was made between septic and sapra>mic 
conditions. In the preceding paragraphs, we have descrilied the 
parasites responsible for the former class, and it now remains to 
speak of the saprophytes which cause the latter. 

Putrefactive organisms differ in one important respect from the 
organisms that cause septicaemia, in that they are incapable of 
multiplying in living tissues. That is to say, they are not true 
parasites, and consequently we cannot speak of infection by 
saprophytes, but only of intoxication. The particular organisms 
concerned are among those that are active in ordinary putre¬ 
factive processes outside the body. They are everywhere present 
in nature, though their activity is greatly hindered by extreme 
cold. In warm weather, on the other hand, putrefactive pro¬ 
cesses become much more rapid. The varieties of such organisms 
are very many, and; up to the present, there has been but little 
attempt to classify them. Those usually found in sapramiia are 
anaerobic, and many of them produce gas of unpleasant odour. 
Bumm, Doderlein, Kronig, and others, have separated various 
saprophytic organisms from the lochia, but it is not necessary, 
nor indeed possible, to make any definite statements as to those 
most commonly concerned. 

Although we have thus carefully distinguished sapriemia from 
the parasitic infections, there is considerable doubt whether it 
ever exists quite alone. It is quite possible that a retained 
piece of placenta or of membranes may undergo putrefactive 
decomposition in the uterus, without any infection of the uterine 
walls taking place, but, in the majority of cases, there is probably 
very little absorption of toxins, unless the uterus is attacked at 
the same time by a parasitic infection. Nevertheless, although 
theoretically a pure sapraemia may be rare, clinically the dis¬ 
tinction between sapraemia and septica;mia is quite clear; in 
other words, in many cases all the symptoms of the mtient 
point to the absorption of poisons and to local putrefaction, 
and not*to a bacterial invasion of the tissues. Such cases are 
classed as sapraemia. 

Predisposing Causes. — In those diseases which are due to 
bacterial invasion, there, is always a danger of overlooking the 
conditions which favour the entrance into the system, or the 
growth, of the invading organism. These conditions are, how¬ 
ever, of the utmost importance, as without them infection will 
not occur. It may be saud that anything which tends to lower 
the vitality of the subject thereby decreases the resistance to 
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bacterial invasion. Thus, a difficult'or prolonged labour, or a 
labour involving operative interference and severe haemorrhage, 
is more liable to be followed by infection than is a normal 
labour. If to these conditions are added a general condition 
of debility, as from overwork, bad hygienic surroundings, or 
wasting disease, the liability is increa^. It is probable that 
the custom still observed by some physicians of keeping 
puerperkl patients on unnecessarily low diet is responsible for 
occasionally brinmng about a susceptibility to infection. 

From very early times, it has been shown that, in cases where 
the confinement is accompanied by mental distress, puerperal 
infection is more likely to follow. In some cases, the distress 
may be merely the result of a nervous temperament, which makes 
the patient look forward with anxiety to her first confinement, 
while in others, it may be due to the disgrace attending iliegiti* 
mate motherhood, accompanied by the distress of possible deser¬ 
tion. There is every reason to believe that such mental conditions 
are important predisposing causes of infection. 

Slight or severe abrasions or lacerations, and, in fact, all 
breaches of continuity in the genital mucous membrane, offer 
channels for infection. Moreover, prolonged labour, by giving 
more opportunity for vaginal examinations, and thereby increasing 
the chance of infectious material being deposited in the genitm 
passages, increases the danger. For these reasons, it is probable 
that primiparse are more prone to infection than are multiparx, 
as in them genital lacerations and prolonged labour are more 
frequent. 

There is little doubt that the adoption of the recumbent 
position during the early days of the puerperium increases the 
chance of infection by preventing free drain^e of the lochia from 
the 'vagina. Kinkead believes* that the comparative freedom 
from puerperal sepsis of country women in the West of Ireland, 
in spite of insanitary surroundings and attendance by septic 
midwives, is due to their custom of sitting up in bed almost 
immediately, and walking about in two or three days after 
delivery. As long ago as 1785, White insisted on his patients 
sitting up a few hours after delivery, and getting out of bed on 
the second day, and he believed that by this means he avoided 
the occurrence of puerperal fever.f 

A necessary condition for saprophytic intoxication is the 
presence of dedd material in the uterus or vagina. Such material 
may be provided by the retention of lochia in the genital passes, 
or by the retention of a portion of placenta or membrane in the 
uterus. ■ > ,. 

A very common predispoang cause, and one to which all pw- 
turient women are liable, is constipation. The auto-intoxication 

. * Ammcau Journal of OhittMcs, voL xvUi., p. 8. 

' TMktiae cn the Mantgamait of Pr^unt and Lying-in Women,’ third 

Uoo, 1783, p. ii8«tMf.'' 
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to which this condition |ives rise>is probably of more importance 
as a predisposing factor m the causation of many of the infective 
diseases than any one other condition that can be named. 

We have already* discussed the manner in which septic and 
sapraemic organisms gain entrance to the genital tract, and so we 
need not here refer to it. ' 


SAPR/EMIA 

By the term ‘ sapraemia ’ is meant the condition of intoxication 
resulting firom the absorption of the poisons produced by putre- 
fau:tive decomposition. For the most part these poisons are of 
the nature of ptomaines, bodies which in their chemical characters 
closely resemble the vegetable alkaloids. Tliey are, however, 
much less stable, and, consequently, more diflicult to obtain in 
pure form. Extracts of some of them have been obtained, and 
their toxicity demonstrated by their action on animals. In tlie 
body, their toxic effect is either convulsive or narcotic, ami they 
produce the constitutional symptoms to be presently described. 

Pathological Anatomy. — In cases of retained lochia, a slight 
absorption of saprophytic poisons may take place without any 
accompanying anatomical lesion beyond a slight congestion of the 
mucous membrane of the vagina or uterus, due to the irritation of 
the tissues by the decomposing lochia. The niost typical local 
condition, however, associated with saprmmia is an inflammation 
of the uterus known as putrid endometritis. The uterus is found 
to be large, soft, and flabby; its inner surface is covered with a 
rough, friable, and stinking slough, which easily tears away in 
large masses, and it is bathed in a dirty, frothy, and bloody or 
purulent fluid. The lochia have a similar character, and contain 
necrosed portions of the uterine wall of varying size. They are 
peculiarly ill-smelling (v. Fig. 383). . - , 

The microscopical character of the inflammation is also dis¬ 
tinctive from that of other types of endometritis. The layer of 
necrosis is, as the gross appearance tells, much thicker than in 
septic ’endometritis. In the living tissue underlying it, there is 
a zone of infiltration where the leucocytes are densely crowded 
together. The organisms are almost completely confined to the 
necrotic layer, and, though a few bacilli may be seen in yie more 
superfiiilal parts of the layer of leucocytes, none will be found m 
its deeper parts or beneath it {v. Figs. 378, 379 )- 

Although this form of endometrial inflammation is lUways 
associate with sapraemic symptoms, it cannot Mid to tie due 
in its entirety to saprophytic irritation. In probably every case, 
a careful bacteriological examination will show the presence of 
pathogenic gesms in addition to true saprophytes MorTOver, 
the form of endometritis commonly due to infection with the 
• Vide Part 11 ., Chap. I. 

58 
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colon bacillus, either alone or in conjunction with other parasitic 
germs, cannot be distinguished from that just described. It is 
probable that in many cases of putrid endometritis, irritation by 
saprophytic poisons is the first step towards an infection by septic 
organisms, which in their turn produce superficial necrosis of 
the uterine wall, and thereby supply further pabulum for the 
saprophytes. 

The general pathological changes due to saprsemia can be 
described in a few sentences. The blood is dark in colour. 



Fig. 378.—Puerperal Endometritis doe to Colon Infection, showing 
Marked Development op Leucocytic Wall. (Williams.') 

coagulates imperfectly, and tends to stain the vessel walls. There 
IS, m fact, a disintegration of the red corpuscles, showing that on 
them at any rate the toxins exert some influence. Small, dark 
extravasations of blood occur in the serous membranes, skin, and 
elsewhere, wd there may be slight bloody efiiisions into the serous 
cavities. The spleen, liver, and kidneys are swollen and dark in 
colour. Rigor mortis in fatal cases is bilidly marked, and decom¬ 
position is very rapid. 

The symptoms of saprsemia may be divided into 
two groups. In the first group are the local symptoms due to the 
presence of a centre of decomposition in the vagina or uterus, and 
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in the second group the constitutional symptoms due to the 
absorption of ptomaines from this centre. 

The first local symptom to appear is an alteration in the 
lochia, which, instead of being the sanguineous or sero-san- 
guineous discharge that occurs during a normal puerperium, 
become of a dirty brown colour, are increased in amount, and are 
extremely foetid. They may also contain decomposing slireds 



Fio. 379. —Colon Bacillus Endometritis; Lkuc^vtic Wai.i. not 
INVADED BY Bactekia. X (Joo. (Williams.) 


of decidua and membranes. If the saprophytic infection has 
occurred during labour, these changes usually ap|»ar about the 
evening of the second or the third day, while, if the infection 
occurs during the puerp^iun), they appear correspondingly later. 
The diapers or cotton-wool pads, on which the putnd lochia are 
collected, often furnish very clear evidence of the presmce of de- 
compoation. The normal lochia stain the diaper m does blood, 
that is to say, they cause a stain which is red in the centre and 
which fades away g^radually into a colourless margm, an appear* 
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ance due to the collection of the fibrin and blood corpuscles in the 
centre of the stain, and the ^ripheral extension of the serum. 
The stain of decomposing lochia, on the other hand, is quite 
different. The centre is almost the palest part, and the edges are 
hard and deeply stained. This appearance, and the odour of 
decomposition that comes from the diaper, are quite characteristic. 
The next most important local symptom is the cessation of in¬ 
volution, a cessation which apparently is due to the effect of the 
absorbed toxins. The uterus remains for several days at almost 
the same size as it was on the first day after delivery, and often 
is extremely tender on pressure. In some cases, the enlarged 
fundus falls into a position of ante- or retro-flexion, and in con¬ 
sequence a small pool of decomposing lochia may collect in it, 
and, inasmuch as this means that the lochia are retained for an 
unduly long period in the uterus, the constitutional symptoms 
are us^Hy aggravated. To this condition, the term hchto-mtra is 
applied. If a putrid endometritis occurs, the foregoing symptoms 
are exaggerated. 

The constitutional symptoms of sapraemia appear from the 
Hurd to the fifth day, and usually commence gradually. The 
first symptoms are a slight elevation of the temperature to loi® 
or 102“ F. and a corresponding increase in the rapidity of the 
pul^ patient may^ also experience a slight chill or shivering 
fit, but this as a rule is insufficiently marked to be termed a rigor. 
If the uterus is washed out, and the source of the toxins removed, 
the symptoms usually disappear at once and completely. If, how- 
ever, the patient remains untreated, the symptoms become more 
marked, and the temperature may rise a d^ree or so on the 
following evening, and the pulse-rate also increase. The patient, 
who up to this time has not complained of any ill effects, may now 
feel extremely ill. If the patient was still to remain untreated, 
th^ symptoms would become steadily worse, and her condition 
might ^ome critical, particularly if septic organisms also had 
made their way into the uterus. In such cases, the symptoms 
become identical with those of local septic infection. As has 
been already pointed out, a purely saprophytic infection is of rare 
occurrence, and, if the symptoms b^ome serious, it almost 
always shows that a mixed infection has occurred. 

Dtagnosis .—The diagnosis of sapraemic infection is usually an 
easy matter, as the changes in the character of the lochia are 
very evident. It is not, however, always easy to be sure that 
there IS not a concomitant septic infection, unless a bacteriological 
exammation is made. In cases of cloubt, it is always well to 
make such an examination. <• <r 

TnaiTiunt. — The principles of the treatment of sapraemia, 
shortly stated, are to remove, so far as possible, all saprophytic 
orramsros and decomposing masses from the utehs and vagina, 
and to destroy, by means of antiseptics, those which cannot be 
removed. The removal of saprophytic organisms may be brought 
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about by copious and repeated vaginal and uterine douches, and 
by promoting free drainage from the uterus. As soon as any 
symptoms of decomposition appear, the patient should be given 
a brisk purgative, as the straining which the latter causes helps to 
empty the uterus and vagina. If the third day is passed, the 
patient may be partially raised in bed by pillows, and also 
allowed to kneel in bed when passing water. If this treat¬ 
ment does not bring down the temperature within twelve or 
twentv-four hours, the vagina and uterus should be washed out 
with lysol or creolin solution, using a large Bozemann's catheter 
or glass nozzle. The douche should be given at a temperature 
of 98° to 100° F., and at least half a gallon of fluid should l)e 
passed into the uterus. This douche should be repeated night 
and morning until the lochia return to their normal condition. 

If, in spite of douching, the lochia still remain foul, the 
uterus should be explored with the finger, to a.scertain if any 
fragments of placenta or membranes have been left behind. If 
such fragments are found, they must be scraped away by the 
finger, or by means of a Rheinstadter’s blunt curette. In using 
the latter, great care must be taken not to use too much force, 
as, in the softened condition of the uterine wall whicli often 
accompanies sapro|}hytic infection, it requires but little force to 
pass the curette through the wall. If the uterine wall is rough 
and shaggy from portions of retained decidua, it may Iks lightly 
curetted all over, but in so doing one must rememl)er that it 
is quite possible to remove pieces of softened uterine muscle, even 
with a blunt curette. We have seen quite large pieces of muscle 
removed in this way, under the idea that the curette was only 
removing retained placental fragments. If the lochia are retained 
in the uterus, it is well after douching to plug the cavity tightly 
with iodoform gauze, as this will promote drainage, and at the 
same time the iodoform will exert an antiseptic effect. A similar 
procedure may be adopted after curettage, in order to destroy 
those micro-organisms which have not been removed by the 
curette or by the douche. In such cases, the plug should be 
removed at the end of twelve hours, and, if necessary, a fresh 
one inserted. The prolonged action of iodoform has a powerful 
germicidal effect, and, when the drug is introduced into the 
uterus in small quantities, it is free from any unpleasant or 
dangerqps consequence. 

The only other germicides, from which we should be dis¬ 
posed to expect any good results, are formalin and peroxide of 
hydre^en. Of the powers of formalin there is little doubt, but it 
possesses the drawback 4 hat 4 f allowed to act for too long t^e 
tissues it sometimes gives rise to extremely severe pain. We 
have no personal experience of its use in puerperd cases, but, 
judging from Its effect in subacute gonorrhccal infection of the 
uterus, we believe that it would prove of value in both putrid and 
septic endometritis. Formalin may be used at a strength of 
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from ten to forty per cent., and should be injected directly into 
the uterine cavity, to prevent it from coming into contact with 
lacerations of the vagina or cervix, and then should be washed 
away as soon as it has acted for the required time. If it is used 
at a strength of forty per cent., it should not be allowed to act 
for more than thirty seconds, but, if used weaker, it may act for 
a proportionately longer time. If it causes pain, it must be 
washed away immediately, and so, when it is about to be 
injected, the operator must have a douche and Bozemann’s 
catheter ready for immediate use. Peroxide of hydrogen may be 
used at a strength of from thirty to fifty per cent., and may be 
added to the douche, or directly injected into the uterus. On 
meeting with the decomposing lochia, oxygen is set free and free 
effervescence occurs. The peroxide should be slowly injected 
until effervescence ceases. 

In all cases, the strength of the patient must be maintained 
by suitable food, and, if necessary, by the use of stimulants. If 
the patient is anaemic, iron may be given with advantage, provided 
that it does not interfere with her digestion. The administration 
of ergot is also advisable, as, by promoting uterine contraction, it 
hastens involution, and also lessens the absorption of toxins from 
the uterine cavity. A drachm of the liquid extract may be given, 
night and morning, for four or five days. 


SEPTIC INFECTION 

Any part of the genital tract may be the seat of septic infection, 
provided that a lesion of the mucous membrane has occurred. 
Unfortunately, such lesioiis invariably occur during delivery, and 
the more extensive the lesion the greater the opportunity for 
infection. It has already been mentioned, that primipiarae are 
more liable to puerperal sepsis than multiparae, owing in part to 
the greater rigidity of their tissues, and the consequent greater 
frequency of lacerations. The interior of the uterus offers a 
favourable site for infection, as it presents, not only at the placental 
site, but where the decidua have come away, raw surfaces, through 
which bacterial invasion can dccur. 

The classification of puerperal septic conditions inio general and 
local is for clinical purposes the most convenient. Pathologically, 
however, there is but little justification for it, as there is probably 
no such condition as a purely local sepsis. No matter how 
localised an infection may appear {'o be, it is accompanied in 
many cases by certain general results, au fever, headache, circu* 
latory disturb^ces and Teucocytosis, which are the manifestations 
of a general intoxication. In most cases, moreover, it is probable 
that a general infection or bacteriaemia occurs, sinie it is unlikely 
that an infection by streptococcus or the colon bacillus can be long 
continued without bacteria gaining access to the blood-stream. 
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In spite of this, for clinical purposes the conventional classifi¬ 
cation is convenient, and on that account we shall adopt it. 
Under the name of local infections, we shall describe those 
con(htions in which the local changes are manifest, and the 
general changes have not demonstrated themselves by local 
lesions elsewhere, or by pronounced constitutional symptoms. 
As generd infections, will be described those conditions in which 
the constitutional effects are so preponderant as to overshadow 
the lesions from which they take origin, and those in which 
secondary lesions occur at distal points. ' 

Local Septic Infection. 

Local infection of the genital tract is perhaps the most common 
form in which puerperal infection manifests itself. The extent 
of the infected area differs markedly in dilferent cases, as the 
infection may be confined to a perinxal or labial laceration, may 
extend to the vagina and uterus, or may involve the entire genital 
apparatus and the pelvic cavity. We mention this lest the fact 
that we describe separately the effect of infection of the individual 
parts of the genital tract, might lead the student to think that in 
practice he will find infection strictly limited to such parts. Such 
a limitation may occur, but it is rare. 

Lesions of the Tnlva and Vagina.—Septic changes in tin- vulva 
and vagina show themselves in one-of two forms, the ulcerative 
and the inflammatory. The ulcerative form manifests itself as 
the so-called puerperal ulcer, which forms on the site of lacerations 
or contusions the results of injury during delivery, esi>ccially 
when irritating discharges remain in contact with the part. It is 
most commonly found about the perina 3 um, the lower third of 
the vagina, and the labia. The ulcer may be bathed in a dirty 
and ill-smelling discharge or covered with a distinct diphtheritic 
membrane, consisting of necrosed tissue and coagulaterl dis- 
chargea The surrounding tissue shows the inflammatory changes 
which commonly take place around an ulcer. Uactcriological 
examination detects the presence of the streptocoicus pyai'eius, 
together with a host of putrefactive organisms. The term 
‘diphtheritic’ applied to the membrane in these cases is of 
histologic<u significance only, and does not suggest the presence 
of the diphtheria bacillus. 

More* common than ulceration is the occurrence of a diffuse 
inflammation situated usually at the posterior commissure of the 
vulva and in the posterior wall of the vagina. 1 he inflam¬ 
mation is often located yi si^Il and scattered patches, which, as 
they extend tend to coalesce. These patches are covered by a 
white and firm membrane, composed almost entirely of fibrinous 
exudate and extravasated leucocytes, with a few epithelial cells. 
In other cases, there is a general catarrh of the vagina; in the 
earlier stages this is associated with a swollen and red condition 
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of the mucous membrane, and later with a purulent discharge. 
In the most severe forms, a diphtheritic slough forms over a large 
extent of mucous surface. 

Superficial lymphangitis may occur in connection with vulvar 
infections, with consequent implication of the inguinal glanda 

Quite distinct from these streptococcal infections is the rarer 
condition of true diphtheria of the vulva and vagina. When this 
occurs in these regions during the puerperium, it does not, how¬ 
ever, present any special features distinct from those presented at 



Fig. 380.— Uterus removed from a Patient who died of Acute Sepsis. 
Note the abnormally smooth condition of the endometrium. 


Left Fallopian tube; 2 
3. right Fallopian tube. 
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left ovary; 3. os exteriium; 4, right ovary; 
(From a specimen in the Museum of the Rotunda 


other times or in other situations. It is accompanied by the usual 
general symptoms of diphtheria. 

Ledons of the tlteme.—Although inflammations of the uterus 
are not only the most common, but by far the most seriotls of the 
lesions due to puerperal infection, it is rarely that they can be 
correctly termed * local sepsis,' as thef are usually associated with 
a pronounced saprsemia or with a general infection. There are 
two main types of puerperal endi^etrltis—putrid endometritis 
and septic endometritis. The former has been-already described, 
while the latter, though more commonly associate^ with general 
sepsis than with a purely local condition, may conveniently be 
described here. 
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The septic type of endometritis in its acutest form is due to 
invasion of the tissues by a virulent streptococcal or staphylo¬ 
cocci infection. It may attack any part of the inside of the 
uterus, and usually remains localised to the area first infected. The 
lochia may be increased in quantity, but in the more acute cases 
are usually diminished or even absent. They may l^ome puru¬ 
lent in character, but are not fcctid. The infection quickly spreads 
to the deeper layers of the uterine wall, and obtaining access to 
the lymph or blood stream, causes general and often fatal sep- 
ticxmia. The seriousness of the condition is due to the danger 



Fig. 381.—PcERPERAt Endometritis due to STREPToaiccuH Infection, 
SHOWING Slight Development of Leucocytic Wall (Williams.) 

of such Extension, as the local changes, even >n ca“s« 
remarkably slight. The interior of the uterus wi I be ^ 

quite smooth, the wall as a whole is firm, and it is evident t^t 
»ere has been no dcstructiy of tissue in ma.ss (v. JfS- 3 /* 
There is consequently no tissue which could be removed by the 

^^Microscopic examination of the endometrium in 

shows the nature of the changes which are Jhere is 

superficially a thin layer of necrosed cells blended with fibnnoiis 
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exudate, to which the unnatural smoothness is due. Immediately 
below this, in the deeper layers of the endometrium, there is a 
slight degree of leucocytic infiltration {v. Fig. 381), which, in 
amount, is in marked contrast to what we have seen in putrid 
endometritis. Both toward the surface and in the leucocytic zone, 
streptococci are present in large numbers {v. Fig. 382), and they 
can be also found in the lymph channels wnich pass through the 
muscular walls towards the peritoneal surface. The entire appear- 



Fio. 382.—StREPiococcic Endometritis, showing Invasion of 
Lbococvtic Wall, x 800. (Williams.) ^ 

ance points to an attack so rapid that the usual tissue resistance 
to bacterial invasion has not had tinfie to occur. 

The foregoing description applies rather to the condition of the 
uterus in a typical case of acute general sepsis than to the actual 
condition most commonly met with. In the ordinary cases of less 
virulent infection, the uterus presents changes t^hich are inter¬ 
mediate between those just described and those present in putrid 
endometritis. The organ is large, its wall thickened, and its tissue 
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friable. The surface shows much more marked changes than 
in the acute septic variety, but there is not as much destruction 
of tissue as in putrid endometritis. The exudate is purulent and 
often bloody, and consequently the lochia are increased in quantity. 
There are, in fact, the usual results of a severe catarrh with a 
purulent exudate. In some cases, the exudate contains a larger 
number of cells thap does ordinary pus, and a distinct false 
membrane lining some portion of the interior of the uterus 
appears. To this condition the term ‘ diphtheritic endometritis ’ 
was formerly applied, and it was descrilied as a distinct variety.* 
There is, however, no ground for such a distinction, ^as no line 
can be drawn ^tween it and the other conditions we have 
described. 

In many of the cases of thi§ intermediate class, particularly 
those most closely approaching putrid endometritis, the colon 
bacillus is present, either alone, or more commonly as one element 
of a mixed infection. When it is present, as has been already 
mentioned, the lochia are foul smelling, and often frothy owing 
to the production of gas (v. Fig. 383). 

In many of these cases, putrefactive organisms are also present 
in the uterus. Thp toxins produced by them facilitate the 
advance of the parasitic organisms into the uterine walls, or, in 
other words, the presence of a decomposing fluid adds virulence 
to comparatively inactive pyogenic germs. | 

Occasionally, a very mild form of septic infection occurs with¬ 
out general symptoms of importance following. In such cases, 
the inflammation is in the form of a slight catarrh, and the lochia 
are at first diminished, but afterwards increased. I his form may 
result from direct extension of a catarrh of the vagina, and is 
due to the presence of the staphylococcus aureus. Some of these 
cases present a close resemblance to the diphtheritic form just 

mentioned. , • r ■ • 

Where endometritis results from gonococcal infection it is 
usually mild in character, and is often unaccompanied by general 


symptoms.! ... ^ • r 

In most cases of endometritis of septic origin, an extension of 
the infection into the muscular coat of the uterus occurs. Such 
a metritis is not a separate condition, but is merely an extension 
of the infective process already descrilied. In some cases, how¬ 
ever, a metritis of a different kind occurs. During their passage 
through the lymphatics of the uterine wall, bacteria may Income 
lodged at any point, and there give rise to segregated fwi of 
inflammation, possibly resufling in abscess formation, 
the muscle, or, more frequefltly, between the muscle and the 
peritoneal covering. 


• Hervieux, • Tfaiti des Maladies Puerp^rales, p a^o; 
book of Obstetrics,’ vol. ii., p. 694. 
t Edgar, ‘Practice of Obstetrics, p. 4^- , w 

i'lM., p. 777; Vamier, 'Obstetnque Joum^iire. P -t'S 


American Text- 
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When thrombi form in the uterine veins at the placental site, 
as sometimes happens, they are very liable to become infected, 
and give rise to a condition qf phlebitis {v. Fig. 384). This is 
most likely to occur when such procedures as the manual detach¬ 
ment of the placenta have been performed. Phlebitis may also 



Fig. 383.— Uterus removed from a Patient who died of Mixed 
Septic and Saprophytic Infection. 

Note the roagh and necrotic lining of the cavity. 

I, Fallopian tube; 2, ovary; 3. os externuia; 4, vagina. (From a specimen 
in the Museam of the Rgiundi Hospital.) 


arise apart from the occurrence of thrombosis, by the spreading of 
inflammation to the walls of the veins from the tksues surround¬ 
ing them. If the organisms are virulent, abscesses may occur 
along the veins, and so a condition arise very similar to the 
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suppurative metritis already .described as resulting from I]^mphatic 
infection. More important results, however, are spreading phle¬ 
bitis, pelvic ceUulitis and general .pyaemia, of which mention will 
presently be made. 

Extra-nterise Pelvic LeeionB.—When bacteria have infected the 
uterus they may pass to the parts surrounding it by one of several 
paths. They may travel directly along the Fallopian tubes, 
causing inflammation as they go. They may pass by means of 
the veins, either by an extending phlebitis, or by the breaking off 
from a thrombus of infective emboli. Finally, they may be 
carried directly through the uterine walls in the lymph spaces 
and lymphatic vessels. We shall see that infection by each of 
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Fig. 384.—Section through a Thrombosed Pelvic Vein, showing 
Streptococci x 800. (Williams) 


these paths actually occurs, the resulting lesions differing in each 

Salpingitis and Oophoritis.—Salpingitis occurs when the infec¬ 
tion travels directly from the uterine cavity to the tubes. It is 
catarrhal in nature, with, in severe cases, a purulent exudate. 
When it is the result of a gonococcal infection, it occurs late in 

the puerperium. ... • j 

Oophoritis is not common, but the infection may be carried to 
the ovary either by lymphatic channels from the utnus, or by 
direct extension from an infected Fallopian tul». The ovary 
becomes enlarged and oedematous, and may ^ ^ 

numerous small abscesses, dt its parenchyma may be destroyed 
and a single abscess cavi^ result. . _ 

Pelvic Cellulitis.—One of the commonest results of inflMiiMtion 
of the uterus is involvement of the peri-uteMe ' 

or parametritis.* The micro-orgamsms ri^h the part thrw^ the 

lyiitics coming from an area of infection in “ 

cervrx. In some mstances, the condition springs from phlebitis 
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which has spread to the pelvic veins. The resulting inflammation 
shows itself by oedema and possibly by thrombosis, often followed 
by suppuration. The lymphatic glands of the sacral and internal 
iliac groups are always affected, and suppuration may b^m in 
them; not infrequently the lumbar chain of glands is also aif^ted. 
The suppuration, whether originating in the glands or in the 
cellular tissue, is often considerable in extent, and a large 
burrowing abscess may form. If unopened this may burst into 
the peritoneum, or into one of the hollow viscera in the neighbour¬ 
hood ; or, more commonly, remaining in the connective tissue, it 
may make its way to the surface, and point in the groin, the iliac 
region, or above the pubis. Cases have been recorded where a 
burrowing abscess has ascended behind the peritoneum until it 
penetrated the diaphragm and reached the thorax. 

Pelvic Peritonitis.—This condition may arise in various ways. 
The most common is by the direct passage of bacteria through 
the lymphatics of the uterus, and inflammation originating in this 
way is a very frequent result of septic endometritis. A similar 
condition may follow infection of the vagina or cervix. On the 
other hand, local peritonitis may be secondary to cellulitis, and 
may occur either by direct extension of the infective process, or 
as a result of the rupture of a pelvic abscess.* In rarer instances, 
infection reaches the peritonei surface along the course of the 
Fallopian tubes. 

Pelvic peritonitis, or, as it is sometimes called, perimetritis, never 
occurs without some degree of associated cellulitis, so that one 
meets together the changes due to inflammation of serous mem¬ 
brane, and of subserous tissue. Its most common seat is the 
pouch of Douglas and the posterior uterine wall. The changes 
undergone , by the serous membrane vary greatly in degree. In 
the milder cases, the peritoneum and underlying tissues become 
sodden and oedematous, and a fibrinous exudate appears on the 
surface. Adhesions rapidly form between the peritoneal surfaces 
of the uterus, rectum, and small intestine. The last-named 
becomes glued to the pelvic viscera, and the parts are densely 
matted together. 

In severer cases, the exudate is of a more cellular character, and 
forms a membrane over the affected surfaces. If the process 
continues, these surfaces are finally bathed in pus, which tends to 
collect in the pouch of Douglas, or, in some cases, in the utero- 
vesical fossa. If the infection is to remain local, the pus must 
become encysted, and this end is aided by the adhesions which 
have already formed. Even after U collection of pus becomes 
circumscribe, a sudden exertion oioOthqr cause may break down 
the adhesions, and general peritoneal infection follow. 

Cystitis.—Among the local manifestations of puerperal sepsis 
it is necessary to mention one other pelvic infection not uncommon 
in the puerperal state, namely, inflammation of the bladder. In 
some cases infection of the bladder is secondary to that of the 
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vulva, from which it either travels by direct extension through 
the urethra, or is carried to the bladder on a catheter. If the 
infection spread by the urethra, catarrh of that duct is also 
present. Cjrstitis may, however, occur without any obvious 
vulvar infection, the bacteria being carried to the bladder on a 
dirty catheter. The active organism is most commonly the 
colon bacillus. Having reached the bladder, the infection may 
extend to the ureters and pelvis of the kidney. In rare cases, 
infection passes to the bladder from an antecedent pelvic cellulitis 
or peritoneal infection. 

deneral Peritonitis.—The classification of general peritonitis 
presents some difficulty, as it is doubtful whether it should 
be treated as a local lesion spreading from the pelvis, or as a 
manifestation of a general condition. It occurs in both of these 
relations, but at present we are alone concerned with the former. 

General peritonitis, as an inflammation of local origin, may rise 
by the extension of an infection occurring in any of the pelvic sites 
enumerated. Most commonly, it is either an extension through 
the lymphatics of an acute septic endometritis, or else a direct 
extension of a pelvic peritonitis. In the latter case, it may be 
due to the sudden breaking of the adhesions circumscribing a 
suppurating focus. ’The rupture of a cellular, tubal, or other 
abscess into the peritoneum, brings about a similar result. 

In the most acute cases of peritonitis, death may result before 
there is time for any noticeable anatomical change to take place. 
The peritoneum will be found, however, to contain a thin, 
blood-stained serum, which swarms with bacteria. More often a 
distinct inflammatory reaction will have taken place. The entire 
peritoneal surfece will be covered with a purulent and milk-like 
exudate, in which the intestines are bathed. If the exudate is 
more flbrinous, it will appear as a false membrane, and adhesions 
will be present. When a fluid exudate is in process of absorp¬ 
tion, curd-like flakes are found lying between the viscera. In case 
the inflammation has spread from a pelvic focus and is not due to 
rapid lymphatic infection, these changes are always well marked. 
General peritonitis, by extension through the diaphragm, occa¬ 
sionally gives rise to pleuritis or pericarditis. 

Symptom .—The symptoms of local septic infection are, accord¬ 
ing to the nature of the particular case, thoM of acute ^ptic 
vaginitis,,endometritis, salpingitis, or pelvic peritonitis or cellulitis 
as the case may be. 

In septic vaginitis and vulvitis, the vulva and vagina are 
swollen, in^med, oedematou^, and exceedingly tender. Usually, 
on examination, one or •more puerperal ulcers will be found, 
corresponding to lacerations of the mucous membrane. In a 
very acute case, the patient may be unable to endure the mtro- 
ductioh of even Ane finger or of the nozzle of- the douche into the 
vagina. . . 

The local symptoms of acute septic endometritis are not very 
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clearly distinguishable from those of putrid endometritis, and the 
distinction is the more difficult to make in that, in the majority of 
cases, the infection is ‘ mixed ’ saprophytic and septic. In a 
purely septic infection, the lochial discharge lacks the offensive 
odour which is characteristic of decomposition, and consists in 
great part of pus, with which a varying quantity of blood is mixed. 
Uterine involution ceases, and the uterus is perhaps more tender 
than in the case of saprophytic infection. If the discharge is 
examined bacteriologicaJly, colonies of the invading bacterium 
wilt be found. In a mixed infection, the discharge is similar to 
that which is present in putrid endometritis. The constitutional 
symptoms are also very similar to those of the latter condition, 
save that, as a rule, the temperature is higher and the pulse-rate 
is more rapid in proportion to the temperature. Both of these 
differences, however, largely depend upon the nature of the 
invading organism. In septic endometritis, rigors may occur, but . 
as a rule these are the result of the extension of the infection to 
hitherto exempted tissues, and not of the endometritis. 

The extension of infection beyond the uterus into the tubes, the 
parametrium, and the peritoneal cavity is shown by an increase in 
the severity of the symptoms, the occurrence of rigors, and of a 
varying degree of pain. If the infection remains localised to the 

f )elvic cavity, the pain is more marked, and is usually due to the 
ormation of limiting adhesions between the intestines and the 
pelvic peritoneum. In such cases, the lower part of the abdomen 
is extremely tender, and, even from the first, a sense of increased 
resistance can be felt over the infected area. As the results of 
the extension of the infection become more marked, this resistance 
hardens into a definite swelling, which can be felt either by placing 
the hand on the lower part of the abdomen or by making a 
vaginal examination. The situation of this swelling depends 
upon the course the infection has taken, and has been already 
described. If the infection extends into the general peritoneal 
cavity, the abdomen becomes distended and tympanitic, owing 
to paralysis of the intestines, and for the same reason there is 
usually complete constipation. In these cases, pain is as a rule 
absent. The constitutional symptoms are very similar to those 
of acute lymphatic sepsis. 

Diagnosis, —Accurate diagnosis of the nature and the extent of 
local septic infection is of the most far-reaching importance. In 
order to effect it, three facts must be ascertained. The first of 
these is the nature of the invading organism, and, to ascertain 
this, in all cases of infection a portion of the discharge should be 
collected, with due precautions fiOrn the interior of the uterus, 
and examined bacterioiogically. The chief object of the bacterio¬ 
logical examination is to ascertain the presence or abse.nce of 
staphylococci and streptococci, as the presence of saprophytic 
organisms in any numbers can be determined from the odour 
and appearance of the lochia. We thus ascertain whether the 
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infection is purely saprophytic, ‘ mixed,’ or septic. The second 
fact is the condition of the interior of the uterus. To ascer¬ 
tain this, the finger should be introduced and the condition of 
the endometrium carefully examined with a view to determining 
whether portions of placenta or membranes have been left l^hind, 
and whether the endometrium is smooth or rough and shaggy. 
The third fact is the extent to which the infection has extended, 


beyond the uterus. The diagnosis of the extension of septic 
infection beyond the uterus can be made from the increased 
severity of the symptoms, the increased pain, the presence of 
rigidity and increased tenderness to one or other side of the uterus, 
and, later, the presence of a definite swelling. The existence of 
general peritoneal infection is shown by a still more marked 
increase in the severity of the symptoms, the distended condition 
of the abdomen, intestinal paralysis, the charsicteristic appearance 
of the tongue, and the general aspect of the patient. 

Treatment .—The correct treatment of local septic infection of 
the genital tract after delivery is still the subject of discussion. 
Many writers, and notably Pryor of New York,* advocate tlie 
adoption of heroic measures, to which we shall pre.scntly fej®'’- 
Others advise the adoption of less heroic ineasuros, the chief of 
which are repeated douching, and curetting ot the infected uterus. 
In this class are found the majority of llritish ol)stetricians. 
Still others, and notably Bumm and VVhitridge Williams,! con¬ 
sider that curetting as a routine measure is by no means to Iw 
recommended, and that repeated intra-uterine douching, especially 
in streptococcal infection, is not only useless but perhaps harmful. 
In the face of these diverse opinions, for all of \vhich those who 
hold them can produce supporting statistics, it is unwise to 
attempt to dogmatise, and we shall content ourselves with de¬ 
scribing the treatment we consider to be most suitable. 

The treatment of purely saprophytic infection has lieeii already 
described, and, in our opinion, the local treatment of a inixed 
infection should be very similar. The treatment of a purely 
septic infection is, however, another matter, and, in deciding u^n 
the course to adopt, we should l>e guided by the condition of the 
interior of the uterus. If the endometrium is shaggy, and small 
portions of retained placenta, membranes, and decidua are 
adherent to it. they should be gently removed with the 
with a blunt curette, and the uterus then plugged with 
gauze. *rhis plug must be removed at the end of twelve hours, 
Ld. if necessLy! a fresh one inserted after first ^ 

the cavity. If, on the other hand, the inside of the 
quite smooth, a condition that is found in j ju 

of streptococcal infectioif, curetting is 
douche and the plug are probably useless. In these, and 
in XormsofjLlseptrc infeefion of the uterus, we should be 

• ‘The Treatment of Pelvic 

♦••Obstetrics.' p. 786. New York, Applettn and Co., 1903 
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inclined to practise the injection of a strdng solution of formalin 
(from twenty to forty per cent.) into the uterine cavity. The 
formalin should be quickly injected in sufficient quantity to ensure 
its reaching ihe entire surface of the endometrium, i.e., from two 
to four drachms, and washed out after fifteen to thirty seconds 
have elapsed. The penetratin|[ power of formalin is considerable, 
and our experience of its use in non-puerperal cases leads us to 
believe that injected m the manner we have described it would 
not produce any harmful effect upon the patient, and would exert 
a deterrent effect on the development of the invading micro¬ 
organism. 

In cases in which infection has extended beyond the uterus into 
the parametrium, the tubes, or the pelvic cavity, our treatment, 
at first at all events, must be palliative, and constitutional. Hot 
fomentations over the lower part of the abdomen, and hot vaginal 
douches given at a low pressure, will help to relieve pain. Hypo¬ 
dermic injections of morphia may be also necessary with the 
same object. Later, if pus forms, it must be evacuated. When 
it forms in Douglas’ pouch, or the parametrium, or in tubes which 
have prolapsed into Douglas’ pouch, this can be done best through 
the posterior vaginal fornix. Occasionally, the abscess cannot be 
reached from below, and may extend upwards until it comes to 
pomt on the abdominal wall, usually a short way above Poupart’s 
ligament. In such cases, it must he opened where it points. 

If general septic peritonitis occurs, surgical intervention, at the 
earliest moment, affords the only hope of relief. In such cases, 
the abdomen must be opened, thoroughly washed out with saline 
solution, and drained both through the floor of Douglas* pouch 
into the vagina, and through the abdominal wound. 

As we have mentioned, much more radical measures, than 
those we have described, are recommended by various writers. 
Of these measures, the two most important are the opening of 
the posterior fornix of the vagina and the drainage of Douglas’ 
pouch, and hysterectomy. Pryor, so far as we know, is respon¬ 
sible for the introduction of the former of these procedures. His 
practice consists in curetting the uterus in all cases in which he 
considers that septic organisms have passed deeply into the 
uterine tissues, and in opening into Douglas’ pouch whenever he 
curettes the uterus. He then breaks down any adhesions that 
may have formed and plugs Douglas’ pouch with iodoform gauze. 
W’e consider that such a procedure is rational and suitable, when 
we know that infection has extends! into Douglas' pouch, and 
when such infection has been shut- off by adhesions from the 
general peritoneal cavity. On the other hand, we cannot regard 
it as either scientific or wise in ca&s irf'which there is no reason 
to believe that Douglas’ pouch is infected, or in which it establishes 
an opening into the general peritoneall cavity, '^he performance 
of hysterectomy in cases of acute puerperal imection of the uterus 
does not appear to us to be an operation with anyfuture before it. 
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although it has been recommended and successfully practised by 
several distinguished operators. It is conceivable that occasion¬ 
ally a life, which would have been otherwise lost, might be saved 
by such a procedure, but the difficulty of determining the type of 
in which such a result might be obtained, is to our mind 
insuperable, and in many cases instead of improving it must 
prejudice the prospect of recovery. If the operation is to offer 
a fmr prospect of success, it must be undertaken before the 
jnfrrt inn has Spread beyond the uterus, but to perform it in all 
of Uterine infection would mean the mutilation and even the 
death of many patients who might have recovered if simpler 
measures had been adopted. 

The constitutional treatment of local septic infection consists in 
the maintenance of the patient’s strength in every way possible. 
The free administration of stimulants, and of such drugs as iron, 
strychnine, and digitalis when the condition of the heart neces¬ 
sitates their use. The administration of ergot is also indicated, 
with the object of promoting uterine contraction, and so lessening 
the absorption of toxins from the uterus. The Iwwels must be 
made to act regularly. If the temperature attains a very high 
range, it should be brought down by cold sponging or the cold 
pack. If the infection is streptococcal, the use of anti-strepto¬ 
coccic serum and the subcutaneous injection of saline solution 
may be advisable. These measures will be discussed when we 
are considering lymphatic sepsis. 


General Septic Infection. 

The systemic septic infections of the puerperium spread by one 
of two channels—the lymphatic vessels, or the veins. 

SEPTiCiEMiA OR LYMPHATIC SiiPsis.— In lymphatic sepsis, the 
micro-organisms have made their way from the endometrium, or 
from some other focus of infection, into the lymph-spaces. If 
possessed of sufficient resistance to overcome the li^teriolytic 
powers of the lymph, they are rapidly carrW upward through the 
main lymph channels and discharged into 
this means, they are carried into all Mrts of the Wy, and, if ^ 
case is severe, they can be separated from the circulating bl^ 
or body fluids. In the most extreme cases, such a* th^e due 
to viruiMt streptococcal infections, anatomiial chang 
almost entirely absent, as the patient s“«umbs rapidly to the 
toxins product. In cases ^ less virulence, the 
ditions already described as typical of acute 
are noticeable locally, tnd Wo^s^guipeous the 

peritoneal, pleural, and pericardial cavities 
wrved, the effi^ fluid swarmmg with ^tter 

membranes nSjT present punctote gJS 

appearance is a^ .common in the pia mater, a ^ 
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both in the large and small intestine. The spleen, liver, and 
lungs are large and soft, being congested and oedematous. The 
muscles are probably of darker colour than normal. The blood 
shows marked leucocytosis, it does nUt coagulate easily, and it 
is of a tar-like consistency. 

An occasional manifestation of lymphatic sepsis, and one which 
is of importance from a diagnostic point of view, is a general 
erythema closely resembling the rash of scarlatina. 

It cannot be too strongly impressed on the mind that the 
danger in lymphatic sepsis lies in the intoxication produced by 
bacterial products, and not in the anatomical injuries due to the 
direct attack of the bacteria. The anatomical changes are only 
of importance as marking how widely the infection has been dis¬ 
tributed. It is obvious that, the greater the number of bacteria 
present, assuming equality of virulence, the greater the amount 
of toxins produced, and therefore the more serious the condition 
of the patient. 

It is impossible to speak with certainty of the mode of action 
by which the toxins are able to destroy life, since their chemical 
relations are by. no means clear. It is usual to class them 
with the albumins under the name of * toxalbumins,’ but it is 
questionable whether they can be all thus grouped. Each race 
of pathogenic organisms seemingly produces a specific toxin, 
whose effect is part of the effect produced by inoculation with 
the organism itself. 

Symptoms .—The symptoms of lymphatic sepsis commence on 
the second or third day after inoculation, and, as a rule, are well 
marked. They are usually ushered in by a severe rigor, after 
which the temperature may rise to between 103° F. and 105® F., 
and the pulse-rate increase to between 120 and 140. The patient 
may at first sweat profusely, but subsequently, as the toxsemic 
condition becomes more marked, the skin becomes dry. Rigors 
may recur at intervals, and after each the temperature rises to a 
higher level. The lochia and milk may never appear, or, if they 
have appeared, may cease. The aspect of the patient is charac¬ 
teristic. She looks extremely ill, her face pinched and slightly 
jaundiced, her eyes sunk into their sockets, and the angles of the 
mouth and nose drawn down. A common symptom is extreme 
depression, and, in cases of comparatively mild infection, this 
may be the first symptom to appear. In very virulent infection, 
on the other hand, the patient may s&y that she feels \<1ell, and 
be cheerful, and even express a wish to be allowed out of bed. 
This condition is known as euphoria, and is due to the dulling of 
the higher centres by the bacterial ^xins that are circulating in 
the system. In some cases, an acute ^general peritonitis may 
occur concurrently with the general systemic infection. The 
temperature tends to maintain a steady upward,range, until it 
finally reaches a height of 106“ F. or 107® F., and the pulse to 
become more and more rapid and weaker. Finally, the patient 
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sinks into a state of unconsciousness, and death soon occurs. 
The duration of the disease in fatal cases is rarely more than four 
or five days, but it may last a week. 

Diagnosis ,—The diagnosis of lymphatic sepsis can be made from 
the high range of the pulse and temperature, the absence of 
evidence of local septic or saprophytic infection, and the general 
appearance of the patient. If the lochial discharge is examined 
bacteriologically, it will usually he possible to find streptococci, 
and, occasionally, they may be found also in the blood. 

An appliance devised by Doderlein will be found very con¬ 
venient for obtaining lochia from within the uterus. It consists 
of a piece of slightly bent glass tubing, eight inches in length, of 
the calibre of an ordinary lead-pencil, and with open ends. It is 
placed inside a larger glass tube, and both are sterilised. When 
required for use it is removed from the larger tube, and, with the 
aid of a speculum and volsellum, the lient end is passed through 
the cervix, which has been first carefully wiped with sterile W(K) 1 . 
The other end of the tube is now connected with a syringe by 
means of a rubber tube, and suction applied. Some of the 
contents of the uterus enter the tube, which is then remoyed, 
and both ends haying been at once closed with sealing-wax, it is 
despatched to a laboratory for investigation. 

Treatment .—The treatment of acute lymphatic sepsis is, so far, 
most unsatisfactory. For a time, it was hoped that the introduc¬ 
tion of Marmorek’s serum would prove of value, but experience 
has not supported this belief. A committee appointed by the 
American Gynaecological Society* inquired exhaustively into the 
results obtained by the use of this serum, and reported that they 
could find nothing in clinical or experimental literature, or in 
their own experience, to indicate that the employment of the 
serum will materially improve the general results in the treat¬ 
ment of streptococcal puerperal infection. Local measures, as 
douching and curetting, have been found to be valueless, as is 
only to be expected when the extent of the infection is taken into 

account. ■ i i 

Our treatment must be, in the main, symptomatic, and he 
especially directed to maintaining the strength of the ptatient. 
With this object, alcohol should be given in the largest doses 
possible up to even sixteen or twenty ounces in the twenty-tour 
hours. • Strychnine and digitalis may also be given cither hypo¬ 
dermically or by the mouth, with the object of strengthening 
and mmntaining thft action of the heart. If the temperature 
rises above 105° F., it shouH be reduced, if possible, by sfwnging 
with cold water, or by a kx)ld pack. The administration of 
quinine and suchlike antipyretics is of little or no value, su^ 
cutaneous or intravenous injections of saline solution, on the othw 
hand, have sofhetimes proved of use. From one to three pints 
should be injected at the time, and repeated every twelve hours, 
• Trems. of the American Gyimeohgical Society, 1899. vol. xxiv., p. 80. 
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or even more frequently if they appear to produce a good effect. 
If it is decided to give anti-streptococcic serum a trial, a first 
injection of 20 c.cs., is administered, and then 10 c.cs. every 
twelve hours, until a considerable improvement is manifested. 
As soon as this occurs, the amount and the frequency of the 
injections may be diminished. When using the serum, strict 
precautions must be taken to ensure the asepsis of the syringe 
with which it is injected, and of the skin through which the 
puncture is made. 

Of late years, the value of a ' polyvalent ’ serum, that is a 
serum pr^red from a horse which has been inoculated from 
several different strains of streptococcus, has been the subject of 
enquiry. Van de Velde and Peham* have prepared polyvalent 
serums from strains of streptococcus obtained from different 
varieties of streptococcal infection such as erysipelas, general 
sepsis, peritonitis, etc., and have obtained good results. Fouler- 
ton t and Bonney, on the other hand, have prepared a serum from 
strains obtained from different cases of ‘ puerperal fever,’ and in 
two cases of very acute str^tococcal infection, the use of their 
serum, prraared from five different strains, was followed by good 
results. The manner in which antistreptococpic serum produces 
its effect is not clear, as is shown by the fact that while Peham 
considers that it acts as a bactericide and checks the growth of 
the bacteria, but does not exert any actual antitoxic action, 
Foulerton regards its action as purely antitoxic. The latter 
writer lays particular stress on the dosage, and considers that 
the initial dose must be large, and that injections must be sub¬ 
sequently repeated until the symptoms of infection cease. He 
advises to commence with an initial injection of at least twenty 
cubic centimetres, and to repeat it, if necessary, at least once in 
every twenty-four hours. 

The value of a polyvalent serum has still to be ascertained, 
but, at least, it may be said that, as it is impossible to ascertain 
the nature of the infecting strain of streptococcus in an individual 
case, or, even if it could be ascertained, to prepare a correspond¬ 
ing serum, the polyvalent serum increases the chance of success¬ 
fully combating the infection. To be of value, however, the 
serum must be freshly prepared, and a sufficiently large dose 
must be administered. 

Various toxic symptoms not infrequently follow the useiof anti¬ 
streptococcic serum, such as cutaneous eruptions and joint pains. 
These symptoms are probably m^hjy dud to the introduction 
into the system of horse serum. 1 ney are transient, and, in 
comparison with the condition for ^ich the serum is used, are 
of no importance. 

Other remedial measures that have been recommended are 
unguentum Credd and a substance known as nuclein. Unguentum 

* Archiv /. Gynih., 1904, vot. xxiii.. Heft i. 

t Lanctt, 1904, vol. ii., p. 1S28. 



PYEMIA 


935 


C^6, as its name implies, was introduced by Cred6, and con¬ 
tains fifteen per cent, of a silver salt called coliargolum. Cases 
in which apparent benefit have followed its use have been 
recorded, and, as it is a simply adopted remedy, it may be tried 
without prejudicing the effect of other treatment. From fifteen 
to fortjr-nve grains should be rubbed once or twice daily into 
the skin on the inner aspect of the thigh, the duration of the 
inunction being from fifteen to twenty minutes. The site of 
inunction should be then covered with rubber tissue. Another 
method of introducing the silver into the system consists in the 
injection of soluble coliargolum, dissolved in distilled water, under 
the skin or into a vein. A half, or a one per cent, solution is 
used, and, as a rule, from two and a half to five drachms of the 
former, or from a drachm and a quarter to two drathms and a 
half of the latter are injected. Nuclein is a substance obtained 
from yeast, and, when introduced into the system, is said to cause 
an artificial leucocy tosis, and thus to increase the natural resistance 
to bacterial invasion. It can be given hypodermically or by 
the mouth.* In the former case, the initial dose is ten minims 
twice a day, and this amount is increased by five minims daily. 
In the latter case, from half a drachm to a drachm is given twice 
daily. Like antisfreptococcic serum, nuclein sometimes causes 
severe pains in the bones, especially in the tibia, but these as a 
rule disappear within a week. 

Pyaemia. —The condition that results, when the infection is 
carried by the veins, presents many of the features of lymphatic 
sepsis, and also presents others that are distinctive. ‘Pyaemia 
may be defined as septicaemia plus thrombotic and embolic 
accidents which lead to distribution of infectious material to all 
parts of the body.’ f 

Pyaemia is due to the breaking-off and distribution by the blood¬ 
stream of fragments of infective thrombi. It may occur whenever 
the veins of-the uterus or pelvis have been infected, whether the 
infection was due to primary thrombosis at the placental site, 
or to a phlebitis spreading to the veins from the uterine wall or 
cellular tissue. The fragments of clot travel in the blood-stream, 
ud, wherever they lodge, new foci of infection originate, resulting 
in a large number of small abscesses. The commonest site of 
these s^ondary abscesses is the lungs, but they fre(|uently are 
eventually found in the kidneys, spleen, and liver, and may occur 
anywhere in the body. 

Septic endocerditis is a dbmmon occurrence in pyaemia. The 
left side of the heart, {wirticularly the mitral valve, is the part 
usually affected, though right endocarditis may result from the 
lodgment of an infective embolus carried direct from the pelvis. 

A copious exudate is formed, which, being swept away, leaves 

• Hof bauer, Cnlralb. f. Gyiutk., 1896. vol. tlx.. No. 17, p. 441. 

f Roswell Park. • Treatise on Surgery,' p. 104. 
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a deep ulcerating surface, on which an exudate again forms. 
As the vegetations thus formed are swept away in the blood, they 
may be carried to the brain, cerebral membranes, or retina, 
causing various lesions in those sites. A purulent synovitis of 
one or more of the large joints is not uncommon as one of the 
metastatic infections of pyaemia. 

In addition to the disseminated lesions just described, a case 
of pyaemia presents many of the general changes, such as effusions 
and extravasations, as well as changes in the blood, described 
as occurring in septicaemia. In pyaemia, however, the toxaemia 
is, as a rule, less in degree, and the tissues attacked are con¬ 
sequently able to make a better resistance. We have, therefore, 
in this case a disseminated, and in septicaemia a diffuse, infection. 

Symptoms .—The symptoms of pyaemia differ from those of 
lymphatic sepsis, in that they appear at a later date, amd that 
they are essentially of a remittent type instead of being con¬ 
tinuous and progressive. The actual symptoms of the pyaemic 
infection, as a rule, do not occur until auer the eighth day, but, 
in many cases, they are preceded by the symptoms of a local 
septic infection. The first symptom is usually a rigor, followed 
by a sudden rise in the temperature and the pulse-rate, the former 
reaching from 104® F. to 106° F., and the latter from no to 130. 
In a few hours, the temperature &lls to normal, and the patient 
may appear to be as well as she was prior to the attack. Another 
rigor, however, usually follows, with a more marked rise of 
temperature, and this is succeeded by others according as ad¬ 
ditional infected emboli break away from the uterine circulation, 
and are carried to previously heathy tissues. The remaining 
symptoms of pyaemia are due to the local metastatic infection 
that occurs in the tissues to which the infected emboli have been 
carried. It has often been noticed that thdse emboli tend to 
follow one or other of two courses, and either tend to pass 
into, and infect, the deeper tissues and organs of the body, or to 
lodge more superficially in the skin and joints. In the former 
class of case, abscesses may form in the lungs, liver, brain, etc., 
or a septic pneumonia may result. In the latter class, abscesses 
may form in the subcutaneous tissues or in the joints. The 
gravity and persistence of the symptoms is in proportion to the 
virulence of the infecting organism. In severe cases, the periods 
of intermission of pyrexia become shorter, and, finally, the .pyrexia 
becomes persistent. The patient then passes into a condition 
resembling that met with in lymphatic sepsis, and soon succumbs. 

Diagnosu .—If rigors and nse of te&p^ature occur in a patient 
in whom the geni^ tract is known to be infected by pyc^enic 
organisms, the diagnosis of pyaemia may be almost definitely 
> made. If, however, the lochia have not been examined, it may 
not be possible to make a certain diagnosis until the appearance 
of metastatic infections. 

Treatment ,—The treatment of pyemia must be turned in three 
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directions:—The strength of the patient must l)e maintained ; 
the centre, from which the septic emboli are coming, must, if 
possible, be rendered aseptic; and the areas of metastatic infec¬ 
tion must be treated. With the object of maintaining the strength 
of the patient, she rnust be given as much fluid and solid nourish¬ 
ment as she can digest. If iron can be administered without 
interfering with the digestion of the patient, its use is as a rule 
indicated, either alone or in combination with stoychnine. Tlie 
administration of alcohol is also usually necessary, and in acute 
cases must be pushed as far as the patient will allow, as in the 
case of lymphatic infection. The centre from which the infected 
emboli are coming is, as a rule, the uterus, and the treatment 
which has been described under the head of local sep,tic infection 
must be carried out. Curetting is, however, in.advisable, as its 
only result would probably be to dislodge a fresh shower of 
infected emboli. The use of ergot is advisable, as, by promoting 
uterine contractions, it may tend to check the extension of infec¬ 
tion. If metastatic abscesses form in joints, they must be opened 
and drained as soon as possible, in order to save the joint from 
destruction. If they form beneath the skin or muscles, they 
may be allowed to point before they are opened. I’urulent 
effusions into any of the serous cavities must be drained, and 
septic pneumonia and endo- or peri-carditis treated in the usual 
manner. If the infection is due to streptococci, anti-streptococcic, 
serum may be tried, as its use has occasionally been attended 
with favourable results. Saline infusions are also of use, if the 
patient is in a toxaemic condition. 



CHAPTER II 

DISEASES ASSOCIATED WITH THE PUERFEBIUM 

Crural Phlebo-thrombosis—The Insanities of Reproduction—Mastitis- 
Pulmonary Embolus—Sub-involution of the Uterus—Super-involution 
of the Uterus. 


CRURAL PHLEBO-THROMBOSIS 

Thrombosis of the veins of the leg is by no means an uncommon 
occurrence after delivery, and may be due to several different 
causes. In the first place, it may a simple thrombosis due to 
the slowness of the circulation of the blood through relaxed veins. 
The occurrence of such cases is favoured by anything which 
weakens the heart’s action, and by the presence of varicose veins. 
In some cases the clot may form in the femoral vein, in other cases 
in the veins of the lower leg. The nearer the heart the thrombosis 
forms, the greater will be the disturbance of the venous system of 
the affected leg, and the more marked the symptoms. In the 
second place, the thrombosis may be due to an inflammation of 
the inner coat of the vein. In the majority of cases, this phlebitis 
is the result of direct extension of infection along the walls of 
the vein from previously infected uterine sinuses. In a small 
proportion of cases, however, the phlebitis is localised and is 
apparently not continuous with an infection in the uterine sinuses 
or pelvic veins. The aetiology of such cases is extremely obscure, 
but, it is probable that they are due to the irritation of the walls 
of the vein by the toxins of infecting organisms. In a certain 
proportion of cases, the lymph channels are obstructed-as well 
as the veins, or perhaps may be alone obstructed. Such an 
obstruction may arise from the extension of a lymphangitis from 
the pelvic lymphatics, or may be perhaps due to the compression 
of the main pelvic lymph channels already thrombos^ pelvic 
vems. Cases of lymphatic obstruction are probably always of 
infective origin, and are now not so commonly seen as they were 
formerly. ” 

Kamfwj.—From the forgoing we see that phlebo-thrombosis 
of the leg occurs in two distinct varieties 

938 



CRURAL PHLEBO-THROMBOSIS 


939 


(1) A primary and simple form, the result of slowness of the 
circulation through the veins. 

(2) A seconda^ and septic form, the r^ult of the extension of 
infection from the uterus along the walls of the vein, or of the 
irritation of the inner coat by toxic substances circulating in the 
blood. In this form, there may be an accompanying obstruction 
to the lymph channels. 

Symptom .—The symptoms common to all fprms of venous 
obstruction are pain and swelling of the legs, in proportion to the 
size and situation of the obstructed vessel. If the femoral vein 
is blocked, the swelling of the leg is very considerable, while if 
only a few small veins in the calf are obstructed there is only a 
little oedema in the neighbourhood of the ankle. The thrombosed 
veins, if superficial, can be felt as knotty cords beneath the 
skin. In the secondary septic form, pain as a rule precedes the 
swelling. It may start in the groin and then extend down the 
leg along the course of the infected veins, or it may be referred 
to a particular place on the thigh or calf. The leg is extremely 
tender to the touch, particularly over the infected vein. In some 
cases, localised areas of inflammation may appear along the course 
of the vein and subsequently break down into abscesses, or the 
position of the affected veins may be indicated by lines of slight 
inflammation, running down the thigh. In the condition known 
as phlegmasia alba dolens, or white leg, in which the lymphatics are 
affected and probably the veins also, the leg may becorne of an 
enormous size, the skin is stretched and is white and glistening, 
^d the pain is intense. If the engorgement is due to the obstruc¬ 
tion of the lymphatics alone, the tissues of the leg have a peculiar 
brawny feel and will not pit upon pressure. If, on the other 
hand, there is also venous obstruction, the tissues are a;dem!itous 
and pit on pressure. . . , , 

In the primary form, there is little or no constitutional disturb¬ 
ance other than that due to the weakness of the patient. In the 
septic form, on the other hand, there are usually all the evidences 
of septic infection of a varying intensity. In sonie cases the 
symptoms may point to the presence of a septic endometritis or 
parametritis, in other cases to the existence of a pyacmic con¬ 
dition, while in a few cases there may be no definite s'K"® 
infection uuiil the presence of thrombosis shows that it must nave 


occurred. r i. 

Treatment.—The three main points in the treatment d “ch 
form of thrombosis are rest in bed with the leg elevated, regulation 
of the bowels, and the administration of abundance of t^ily 
digested nourishment kon may also be given and s^^hninc if 
the heart is weak. The leg must be carefully protwted, p^M- 
larly in phlegmasia, from the pressure of the clothes, 
casra evM the'slightest touch aggravates the 
will be given by Upping the leg in ^ , 

latter moistend with evaporating lead lotion. In septic forms. 
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where there are localised areas of inflammation, the use of hot 
antiseptic compresses is preferable. In all cases, sudden move¬ 
ments must be avoided, and in no case may friction of the leg 
be employed on account of the danger of detaching a clot. If 
abscesses form, they must be opened. Constitutional symptoms 
due to the infection must be treated as has been already described. 

The patient must not be allowed to leave her bed for at least 
ten days after, fever, pain, and swelling have disappeared. It 
may, however, be expected that, as soon as she commences to 
walk on the leg, some pain and swelling will return owing to the 
uninjured veins not being as yet large enough to carry on the 
circulation when the woman is in the erect position. Indeed, it 
is probable that according to the size of the obstructed vessels 
it will be ^veral months or a year before she is free from all 
pain, and, for many years after, the pain and swelling will return 
to a slight extent after prolonged walking or standing. 


THE INSANITIES OF REPRODUCTION 

The strain thrown by pregnancy and .parturition on the 
maternal -organism is, as we have already mentioned, a frequent 
source of minor psychical abnormalities, and, consequently, it is 
not strange that, in those whose nervous system is weak or hyper- 
irritable, it may lead to complete mental breakdown. Insanity of 
such an origin may occur during pregnancy, the puerperium, or 
lactation; and, since the type met with at each of these periods 
differs to some extent, and has its own characteristics, it is 
convenient to make these periods the basis of a classification, 
the puerperium being assumed to commence with labour and to 
end six weeks later. Roughly speaking, insanity occurs at least 
once in every three hundred births, and composes from seven to 
ten per cent, of all cases of mental disease in females. 

The Insanity of Pregnancy. 

Insanity during pregnancy is a rare occurrence, and only 
accounts for one to two per cent, of all female cases in asylums, 
though mild cases which do not require special treatment are 
more common. A neurotic diathesis is present in a large pro¬ 
portion of instances, while previous nervous or mental illness, 
organic disease, alcoholism, and moral factors such as illegitimacy 
and desertion also constitute predisposing influences. Insanity 
is most prone to occur during fiist pregnancies, especially if 
these occur late in life or in unmarried women, and, if the 
pregnancy is associated with severe bodily strain, there is a 
greater likelihood of the development of mental trouble. The 
direct causes are partly nervous and partly haemic in origin. 
The nervous causes include mental and bodily discomfort and 
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other sources of reflex irritation, and the increased irritability of 
the nerve centres; while it has been suggested tliat the altered 
condition of the blood may consist in a deficiency of phosphoretted 
bodies of the lecithin group, resulting from the demands made by 
the growing nervous system of the firtiis.* 

Symptoms and Course .—The onset of insanity is usually gradual. 
If the attack begins before the fourth month, it is nuldei in 
character than when it starts later, and presents symptoms more 
like an exaggeiation of the longings and fears dommon at this 
period. In such cases, the attack as a rule begins at the time 
when other disturbances, such as neuralgia and morning sickness, 
commonly set in. The patient begins to show a nervous timidity 
and suspicion, with dread of impending misfortune. She is 
apathetic and depressed, given to self-accusation, distrustiul of 
her husband and relatives, and may show dislike to her children 
and even try to kill them, while suicide is always to be fearcrl. 
Her depression may be acute, though this is unusual, and, in 
exhausted patients, the attack may assume a maniacal foim. 

Insanity commencing in the later months is mure coimiion and 
more severe, and is usually melancholic in tyire. It comnunices 
like the earlier attacks, but rapidly passes into aiutc ilcpns- 
sion, accompanied -by sleeplessness, incoherence, delusion', and 
hallucinations which are of an unpleasant and otten‘teiiifying 
nature, and which frequently t.ake the form of hypocliondiiai al 
ideas or suspicions of poisoning. There is a strong suu idal 
tendency, and the patient is often violent and even homicidal. 
A considerable number of cases are maniacal in characti'r. tlu' 
mania being of the ordinary type, or hysterical, oi delirious, 
but even then the delusions are frequently terrilying. Dining 
convalescence, the patients often pass through a surge of mis¬ 
chievousness and viciousness. In unfavouralilc cases, the pro¬ 
gress to dementia is likely to be rapid. Chronic deiusion.il 
insanity, general paralysis, and the group of symptoms known 
as kataionia, have also been known to start at this period. 1 he 
last named is characterised by a stage of melancholia followed 
by one of alternating excitement and stupor, with delusions ami 
certain peculiar psycho-motor disturbances, and ending in a 
dementia marked by absence of judgment and emotion, jicrccp- 
tion and memory persisting for a time. 

Treatment .—Freedom from worry, fresh air and moderate 
exercise,' good food, regulation of the bowels, and sleep arc the 
essentials of treatment at all stages, and the patient should be 
separated from her husband and relatives. Constant wat< hing to 
guard against suicide is necessary throughout. In the late cases, 
it is usually necessary to send the patient to an asylum, unlc.ss 
careful nursing and frequent medical supervision can lie provided 
at home. The.jnduction of abortion or premature labour is risky 
and rarely justifiable. The use of opium should be avoided, but 

• F. W. Mott, Tram. Obstil Soc. Loud . vol. xlv , p 31. 
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smalj doses of chloral and bromides may be given if necessary. 
Simple tonics, and especially the glycero-phosphates, free phos¬ 
phorus, or lecithin (from three to nve grains in the day) are 
indicated, but, for the sake of the child, as few drugs as possible 
should be used. 

Progwsw.—Fromahalf to two-thirds of all patients recover, and 
but few die as a direct consequence of the attack. In the early 
cases, recovery often occurs at the period of quickening, and 
usually takes place before the end of pregnancy. In the late 
cases, it may occur soon after confinement, but many cases pass 
into puerperal insanity. Most recoveries are complete within six 
months. The risk of recurrence in subsequent pregnancies is 
great, and the outlook for the mental condition of the infant is 
gloomy. In. general paralysis, the downward course becomes less 
rapid after delivery. 

The Insanity of the Puerperium. 

Puerperal insanity constitutes about five per cent, of all mental 
disease in women, and occurs about once in every 400 to 500 con¬ 
finements. Neurotic heredity is frequent, and previous nervous 
or mental illnesses, worry, ill-health during pr^nancy, organic 
disease, and alcoholism, also predispose to its occurrence. Other 
causes are to be found in first confinements, especially when 
late in life, illegitimacy, prolonged labour, the excessive use of 
anaesthetics, post-partum haemorrhage, acute febrile diseases, and 
above all sepsis. The immediate causes may be the ordinary 
stress of labour, the reflex changes and awakening of maternal 
instincts which accompany it, and the absorption of toxins and 
of the effete products of involution; moreover, sudden grief or 
nervous shock during or shortly after parturition often starts an 
attack. It is improbable that all cases are toxic, though the 
form of the disease is characteristic of toxic insanity. 

Symptoms and Course. — Uncontrollable maniacal excitement 
sometimes comes on suddenly during labour, and usually ceases 
as suddenly after delivery. There is also a rare ephemeral mania 
or delirium, which begins during the first three days of the puer¬ 
perium with rapid pulse, tremulous tongue, tender breasts, and 
constipation, and passes off as lactation is established and the free 
action of the bowels is obtained. 

Ordinary puerperal insanity appears, as a rule, a little later 
than this, about half the cases occurring within the first week. 
Its onset is sudden, and, if the insanity is of septic origin, is 
accompanied by a-rigor. The att^k qpuaily assumes the form 
of a very acute mania, and this is the more acute the earlier 
the attacK commences. The patient becomes dull and depressed, 
loses interest in her child and surroundings, and suffers from 
vague groundless fears, headache, insomnia, and loss of appetite. 
From this state she passes mto one of feverish restlessness, and 
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becomes discontented, suspicious, and exacting, and shows dislike 
to her husband, the aUendants, and her child, whom she may try 
to kill. Her face becomes haggard, her eyes bright, her lips and 
tongue dry, her pulse weak, and her temperature often rises above 
ioo° F. In septic cases, the uterus may be tender and the lochia 
foetid, or, when the infection is most acute, all local symptoms 
may be absent. The patient mistakes her identity and that of 
those about her, is generally confused, and has delusions of 
suspicion, especi^ly of poisoning, and hallucinations, which are 
usually auditory. She refuses her food, and may be erotic and 
indecent in word and gesture, and at the same time may show 
religious exaltation. Finally, especially in septic cases, she may 
pass into a state of uncontrollable and restless violence, in which 
she is sleepless, incoherent, and dirty, refuses all foodk and looks 
sallow and anaemic. Her tongue is furred and dry, sordes 
accumulate on the lips and teeth, her pulse is weak, and 
sometimes her temperature is high. If the blood is examined, 
there is found to be an actual diminution in the amount of 
haemoglobin. Many cases are suicidal. If the case comes early 
under treatment, some improvement may be seen in a week, and 
complete recovery may result, though prior to the establishment 
of convalescence relapses are not uncommon. In many cases, 
however, there may be no improvement for six to eight weeks, 
and there is often a stage of apathy or stupor, or of discontent, 
which may become chronic. Recovery is usually coincident with 
the re-establishment of menstruation. 

In some cases, the excitement is of a melancholic character, 
with terrifying delusions and hallucinations, resistiveness, and a 
strong suicidal tendency, but, as a rule, the melancholic cases, of 
which there are a considerable number, are of a milder type than 
the maniacal. They usually commence late and run a tedious 
and prolonged course. Delusional insanity and general paralysis 
seldom develop after child-birth. Katatonia, on the othef hand, 
is common, according to Krxpelin.* 

Treatment .—As preventive measures, the health of patients 
subject to mental breakdown should receive special care during 
pregnancy, and every precaution should be taken to ensure an 
easy and short labour. It is advisable to deliver the. 
instrumentaUy, if labour is prolonged, in order to avoid the 
occurrence of exhaustion; anaesthetics should be administered 
only if necessary. Afterwards, the patient must be kept 
lutely quiet for some days, and sleep and proper action ot tne 
bowds secured # 

On the first appearance of suspicious symptoms, the infant 
must be instamtly removid, afid the patient kept 
and under constant supervision for fear of suicide. Attention 
must be paid to the breasts, and, if there is evident of »pbc 
infection, itmust be treated as its form necessitates. The nowe . 

• • LectuKs on Clinical Psychiatry,' ed. Johnstone, pp, 38. «*9 ** 
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should be freely opened by means of saline purgatives. The 
attack may sometimes be cut short at the outset by full doses of 
chloral or paraldehyde by the mouth or the rectum, so as to 
secure deep sleep. If these measures fail, the patient should be 
sent to an asylum without delay, unless skilled nursing and 
medical attendance is available and the patient’s residence is 
suitably situated. Separation from the husband and children is 
in all cases essential, and, if there is no improvement within six 
weeks, the patient should be sent to an asylum. Everything 
depends on efficient and early treatment, the most important 
part of which is feeding, and large amounts of liquid nourish¬ 
ment—eggs, milk, beef-tea, strong soups, plasmon, and the like, 
with cod-liver oil or malt extract—must be given every few 
hours, both night and day, if necessary by the nasal or mouth 
tube. Malt liquors are particularly useful, and may be taken 
in large quantities As purgatives, repeated and full doses of 
calomel, jalap, or even croton oil are well borne, and should be 
given if necessary. In order to induce sleep, paraldehyde, chloral 
with bromide, or sulphonal if there is much excitement, may be 
tried, but the use of opium or hyoscine must be avoided. To 
relieve restlessness, sponging, the wet pack, and prolonged warm 
baths are useful. If the temperature is high,••from ten to fifteen 
grains of quinine should be administered every few hours, and in 
cases of septic infection due to the streptococcus, antistreptococcic 
serum may be tried. When the stage of excitement is passing 
off, the patient should spend longer each day in the open air, and, 
in the later stages, the use of Easton's syrup or a similar tonic 
and of iron is indicated. Electric baths and the administration 
of thyroid extract may be tried in the case of depressed and 
stuporose patients, but these often make good recoveries if 
allowed to return to their home under supervision. As a rule, 
marital relations should not be resumed for some months. 

Progwsis, —Seventy-five to eighty per cent, of patients recover, 
and a few die of exhaustion or sepsis. About hdf the recoveries 
are complete within four months, and about ninety per cent, within 
nine months, but a cure may take place even after several years. 
Acute and early cases get well quickly. Apathetic and depressed 
cases and those beginning late are tedious. Recurrence in sub¬ 
sequent confinements is probable, but not invariable. After 
several recurrences permanent dementia is to be expected, while 
there is also a tendency to mental breakdown at the cliihacteric. 
Albuminuria is an unpromising sign, and so is a return of men¬ 
struation when unaccompanied by mental improvement. 

t > 

The Insanity of Lactation. 

The msanity of lactation forms from three to ^ur per cent, of 
all cases of mental disease in females. It is essentially an in^ity 
of malnutrition and exhaustion, and chiefly occurs in multiparse 
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of the poorer classes with a neurotic family history. Previous 
attacks of insanity, especially of puerperal insanity, frequent 
pr^nancies, prolonged and excessive suckling, hard work and 
insufficient nourishment, and abnormalities of parturition or of 
uterine involution are also predisposing causes, while weaning is 
said to be sometimes the immediate cause. The causation of the 
earlier cases is similar to that of puerperal insanity, with the addi¬ 
tion of exhaustion; of the later cases, exhaustion is the sole cause. 

Symptoms and Course ,—The earlier cases—namlly, those com¬ 
mencing within three months of labour—are usually maniacal, 
start suddenly, and, in fact, resemble mild puerperal cases. 
In the later and typical cases, which are of a depressed type, 
the onset is usually gradual. The first symptoms are those of 
severe anaemia, accompanied by lassitude, restl^s irritability, fret¬ 
fulness, suspicion, and sleeplessness. The patient then develops 
delusions of impending misfortune, of her own wickedness and 
her husband’s infidelity, of poison in her food, and the like; 
and hallucinations, usually of hearing, and often of a terrifying 
character, are very common, as are homicidal and suicidal im¬ 
pulses. The patient is sometimes worse towards evening. In 
some cases, the condition changes to one of stupor with refusal 
of food; in others,*especially where there is great exhaustion, a 
period of depression is followed by acute mania, accompanied 
by confusion, incoherence, violence, and destructiveness; hut, 
in no form are the symptoms so acute as in puerperal ins.mity. 
Amenorrhoea is the rule, and, if the menses have returned, they 
are probably accompanied by excitement and exhaustion. Undtr 
proper treatment, all the symptoms gradually subside. 

Treatment.—The patient should always lie Mnt away Irorn 
home, but not necessarily to an asylum, save in the early and 
acute cases, and especially in the maniacal cases. nursing 

and constant watching are always necessary, rhe Imby must De 
weaned at once, and the breasts attended to. I he bowels ni^t 
be kept open with laxatives combined with iron, such as aloe 
and iron pill, and sulphates of iron and magnesium. Change, 
rest, fresh air, a generous diet which at first may lie • 

stimulants if required, baths and cold douches to t .p , 
moderate exercise as recovery progresses, and ^ 

quinine, ircr, and arsenic, consthutc the f^^^ment. Sedafives 
L to be avoided as far as possible, and sleep seeded 1 y fresh 
air, exefeise, baths, and night-feeding. The use P X . ’ 
bromides, or sulphonal, may sornetimes 
ca^ of marked depression, specially if accompa y S » 

o' 

death-rate is very small. The averse duration is 
months, but in^st of the recoveries will be complete wU*" ^ 
or six monthrand nearly all within eighteen months. ReUpses 

are uncommon. ^ 
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MASTITIS 

Mastitis, or inflammation of the breast, is of relatively common 
occurrence during the puerperium and during lactation. It is 
a distinctly preventable affection, as it results from the entrance 
of pyogenic bacteria into the breast, but, in some cases,, it is 
difncult to trace the source of the infection. The entrance of 
the pyogenic b&cteria is the exciting cause, and the flagging of 
milk in the breast, or general debility of the patient are the pre¬ 
disposing causes common to all forms of mastitis. 

Variettes .—Two forms of mastitis occur—parenchymatous or 
glandular mastitis, and interstitial mastitis. Parenchymatous 
mastitis is fee term applied to the inflammation of the glandular 
structures of the breast as distinct from the inter-glandular con¬ 
nective tissue. Interstitial mastitis is the term applied to in¬ 
flammation of the inter-glandular connective tissue. It is probable 
that in all severe cases of mastitis the two varieties co-exist, but, 
in all cases at the commencement of the attack, and in some cases 
at all times, it is possible to distinguish between them. We shall, 
therefore, discuss them separately. 

Parenchymatous Mastitis. —Parenchymatous mastitis, in 
which the glandular portion of the breast is affected, is the 
less severe and the more common of the two varieties. 

/Etiology .—The cause of parenchymatous mastitis is the entrance 
of pyogenic bacteria through the milk-ducts of the nipple. As 
a rule, one or more ducts are aflected, the others remaining 
healthy. The infection extends backwards through the infected 
ducts into the lobules which they drain. If the case is treated in 
time, as a rule the infection can be prevented from spreading 
further, but in some cases it may pass into the interstitial tissue. 
Anything which predisposes to the decomposition of milk on the 
nipple, or on the patient’s clothes where they are in contact with 
the nipple, predisposes to the occurrence of mastitis, as the 
remains of milk furnish a nidus in which bacteria can collect, and 
from which they can pass into the ducts. Similarly, if the breast 
becomes ' overstocked,’ so that the milk droplets lie for too long 
in the lactiferous ducts, a suitable .nidus is provided inside the 
breast for the development of the bacteria which have gained 
entrance. " 

Symptom ,—The first symptoms of parenchymatous mastitis 
are a sen% of fulness, pain, and heat m the breast. The tempera¬ 
ture of the patient usually rises to ioo° F., or perhaps a little 
higher. Tha tongue is often furred, and the bowels confined. 
The next day, a triangular patch of inflammation appears on 
the affected .lireast. This triangle corresponds to t;be area drained 
by the infected duct^ its base is situated at the periphery of the 
breast, it» apex at the nipple, and its outline is clearly defined. 
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In addition to its inflamed appearance, the area is firmer than 
the rest of the breast and extremely tender. If more than one 
duct is affected, other similar areas will also be present. The 
temperature may reach 102° F., and the pulse may attain a rate 
of 100 to 110. The patient complains of considerable local pain 
and of general malaise. She may also have had a slight attack 
of shivering, but we should be inclined to regard such an occur¬ 
rence as indicative of the passage of the infe<^ion l)eyond the 
ducts into the interstitial tissue. 


Interstitial Mastitis. —Interstitial mastitis is a more serious 
condition than is the variety we have just described, inasmuch as 
it not uncommonly bnds in the formation of an abscess. 

Etiology .—Interstitial mastitis may be the result bf the exten¬ 
sion of a parenchymatous mastitis from the milk ducts outwards, 
or it may result from primary infection of the interstitial tissue. 
In such cases, the infecting bacteria usually gain entrance through 
cracks in the skin on or round the base of the nipple. 

Symptoms .—The initial symptoms of interstitial mastitis are 
similar to those of parenchymatous mastitis, but usually tend to 
become more marked. A patch of inflammation appears over 
the infected area* and differs in appearance from the area of 
inflammation present in parenchymatous mastitis as it is irregular 
in shape and ill-defined. On palpation, the infected area is found 
to be firmer than the remainder of the breast, and to be extremely 


tender, and, if pus has formed, the covering skin is (edematous, 
and pits on pressure. In such cases, the temperature of the 
patient may rise to 103° F. to 104® F., and the pulse become pro¬ 
portionately rapid. The patient both looks and feels very ill, and 
occasional rigors may occur. 

Treatment.—The prophylactic treatment of mastitis consists m 
preventing the occutrence of cracks or abrasions of the deli^e 
epithelium of the nipple, in the prevention of overstocking of the 
breast, in keeping the nipple perfectly clean, and in taking care 
that any necessary manipulations on the part of the nurM or the 
woman herself are always performed with clean fingers. If proper 
attention has been paid to the hardening of the skin of the J'W*® 
during the end of pregnancy, cracks are unlikely to <Kcur. When 
the womau has commenced to nurse, a little aseptic lanoline or 
hazeline cream may be rubbed on the nipples once or twice a any, 
with tfie object of keeping the skin soft and elptic. " » 
occurs, it should be healed as quickly as possible and to this end 
may be touched once or tiffice very lightly with 
or painted a few times % day with comi»und tincture of benzoin. 
If the nipple is very tender, the baby had better ““F®® 
through a nipple-shield. Overstocking is pre%ent^ IrJmna 
latinFthe ai^unt of fluid the patient dnnks, and by drawng 
off a sm*ll quantity of milk according as is o^mred. Mx, if 
the breaSt is heavy and tends to become penduloM, it should 

00—3 
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be supported by means of a handkerchief or bandage round the 
chest. 

The treatment of parenchymatous mastitis, or of interstitial 
mastitis in an early stage, is directed to preventing an extension 
of the infection. Nursing should be stopped, at my rate tem¬ 
porarily, both in the interests of the mother and the infant. If the 
breast is overdistended, it must be emptied with a breast pump. 
A free purgative should be administered, and the subsequent 
regulation of the bowels attended to. The breast should be 
covered with cotton-wool and bandaged as firmly to the chest 
wall as is possible without causing pain. In a considerable 
proportion of cases, the symptoms will subside, and as soon as 
all trace of infiammation has passed away, and the temperature 
has become liormai, the woman may be again allowed to nurse. 
Even if the milk has temporarily diminished in quantity, it will 
in most cases again return. If, however, the symptoms of the 
patient and the appearance of the breast show that pus has 
formed, it must be evacuated without delay, as every hour that 
it is left in the breast means a further destruction of the gland. 

A mammary abscess, if opened as soon as it forms, and correctly 
treated, is comparatively easy to cure, while one which has been 
neglected and is then opened and drained through a small 
incision is a most tedious condition and may continue to discharge 
pus for weeks. In all cases, unless the abscess is minute and 
superficial, the patient must be placed under an anaesthetic, as 
it is impossible to carry out sufficiently radical measures by means 
of local anaesthesia. An incision radiating from the nipple and 
of sufficient length to allow the finger to be passed through it 
into the cavity, is then made over the most superficial part of the 
abscess. The pus is allowed to escape, and as soon as it has 
done so, the finger is introduced into the cavity, and ail the septa 
intervening between the loculi in which fhe *pus is collected, are 
broken down, so that instead of a number of small cavities one 
large cavity is formed. This cavity is then curetted out with 
a large and blunt flushing curette, through which a stream of 
hot antiseptic lotion is flowing, and' all broken down d6bris 
removed. As soon as this is done, the cavity is dried, and tightly 
plugged with iodoform gauze. The breast is then firmly bandaged 
to the chest wall. The next day the plug is removed, the cavity 
douched out, and a fresh plug inserted, and this procedure is 
adopted daily until the temperature falls to normal, and the 
discharge of pus has almost ceased.^ As soon as this occurs, 
the plugging of the cavity may be stopped, a piece of gauze 
placed in the opting, and the breast fe-mly bandaged in such 
a manner as to bring the walls of the cavity into apposition. The 
breast need not then be dressed for a couple of days, and at the 
end of that time, it will probably be found that'the cavity is 
almost obliterated, and that only the opening where the gauze 
was placed is left. The final closure of this opening may be 
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hastened by a stimulating dressing, such as compound tincture 
of benzoin. It is surprising how rapidly even very bad cases of 
mammary abscess get well under this treatment, and cases, which 
under the old treatment of simple incision and drainage would 
have taken from four to six weeks to cure, are completely healed 
in from one to two weeks. 


PULMONARY EMBOLUS* 


Embolism of the pulmonary artery may occur subse(|uent to 
delivery in consequence of the detachment of a clot from some 
part of the venous system and its passage through the right side 
of the heart into the pulmonary artery. As a rule, the clot forms 
after delivery in a dilated uterine sinus or in one of the large 
pelvic veins m which, owing to enfeebling of the heart's action, 
the blood is circulating slowly. Such clotting is favoured by in¬ 
complete retraction of the uterus and the consequent dilatation 
of the uterine sinuses; by septic infection of the uterine wall 
extending into the pelvic veins; and by post-partum ha;mor- 
rhage, unduly prolonged labour, or other cause of weakening of 
the heart's action.* 

SymptotHS.—The symptoms of pulmonary embolus occurring 
during the puerperium are identical with the symptoms to which 
this condition gives rise at other times. Their onset is ex¬ 
tremely rapid. The condition of the patient may_ Ihj at one 
moment apparently normal, and then all at once, following [lerhaps 
on some slight movement, she becomes collapsed, asphyxiated, 
her breathing rapid and shallow, and the action of her heart so 
fast and feeble as to be almost or quite uncountable. If the clot 
cpmpletely fills the main trunk of the artery, death is almost 
instantaneous, whiles if it lodges in the main trunk but does not 
completely fill it, death may result in from some minutes to some 
hours. If a branch alone of the artery is plugged, the symptoms 
are not so severe, and, if the patient survives the first few hours, 


she may possibly recover. 

Treatment.—The patient should be supported in a sitting posl^re 
by pillows, as in this position she will breathe most easily. 1 e 
action of th» heart must be stimulated and strengthened by the 
hypodermic injection of strychnine, and ether. Oxygen, i a 
hand, Should be inhaled. Ammonia is especially recommend^, 
both as a stimulant and on the ground that it ® 

absorption of the clot, or ait any rate prevent ferther ‘“rpmb^. 
It may be given as the ^arbqnate of ammonia in "ve-Krain 
or as the aromatic spirit, in halMrachm ** .. - ^ 

hour, and subsequently less frequently. If the rig , . ™ 
heart is engo^, as shown by marked cyanosis and o‘ 

the superficial veins, venesection to the extent 
or the Splication of leeches often gives considerable relief. Such 
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remedies are, however, alone of use where the vessel plugged is of 
small size; if the main trunk is involved, the prognosis is abso¬ 
lutely bad. 


SUB-INVOLUTION OF THE UTERUS 

Sub-involution of the uterus is, as the name implies, the con¬ 
dition in which the normal involution of the utenis does not occur, 
and in which, accordingly, an enlarged and relaxed condition 
persists long after the organ should have returned to its normal 
unimpregnated condition. Sub-involution, strictl]^ speaking, is 
more a gynaecological than an obstetrical condition, but it is 
customary tg refer to it in works on obstetrics. 

/Etiology .—The causes of sub-involution may be briefly stated 
to include anything that predisposes to abnormad and persistent 
hyperaemia of the uterus during the puerperium. The most 
common of such conditions are leaving bed too soon after delivery, 
or too much exercise or work even when the patient has not left 
her bed prematurely; the presence of a backward displacement of 
the uterus; the retention of portions of placenta and membranes; 
and putrid or septic endometritis. Nine-tenths of all cases are 
probably due to leaving bed too soon and the downward displace¬ 
ment of the heavy uterus, leading to its congestion. It is question¬ 
able whether backward displacements should be regarded as the 
cause or the consequence of sub-involution. In many cases, the 
displacement is due to the abnormal size of the uterus, and so is 
the result of the sub-involution; but, in other cases—and we 
desire to draw attention to the importance of this, backward 
displacements of the uterus occur without any noticeable symptom 
of pre-existing sub-involution, and, in such cases, the involution of 
the uterus usually ceases. The retention of portions of the ovum 
or the occurrence of endometritis naturally causes congestion. 
Rarer causes of sub-involution are the presence of tumours such 
as small myomata, and possibly a very short labour in which 
the normal degree of retraction of the uterine fibres has not 
occurred. 

Symptom .—The earliest symptom of sub-involution is the per¬ 
sistence of the lochia beyond the normal period. Later, the symp¬ 
toms consist in the occurrence of leucorrhoea, in constant bacl^he 
and bearing-down sensations, and in the presence of an etilarged 
and soft uterus, which, as a rule, lies lower in the pelvis than 
it ought to do, and which may be di^laced backwards. In any 
case in which the lochia remain red after the tenth day, or in 
which the fundus is found above the^evel of the symphysis after 
the ninth-day, sub-involution is the probable cause. In estimating 
the height of the fundus, however, it must be rem^pibered that a 
loaded rectum or a full bladder may push the uterus into an 
unduly high position, and so make it appear to be enlarged. 
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Treatment .—The prophylactic treatment of sub-involution con¬ 
sists in the conduction of the third stage of labour in such a 
manner that placental fragments are not left behind in the uterus, 
in attention to the regular emptying of the bladder and rectum 
during the puerperium, in keeping the patient in bed for a 
sufficient period after delivery, and in replacing any displace¬ 
ments of the uterus that may occur. Backward displacement of 
the puerperal uterus may occur without any apparent cause, and 
is presumably due to undue relaxation of the uftrine ligaments. 
When it does occur it stops involution, but this will again continue 
if the uterus is replaced. It is, therefore, very essential if the 
symptoms of the patient point to the existence of a backward 
displacement to examine her, and, if a displacement is found, to 
replace it and maintain the uterus in position by tampons which 
are changed every day, or by a suitable pessary. If a pessary is 
inserted in such cases, it should be the smallest that will keep 
the uterus in position. It may usually be removed _ in a few 
weeks, as, once involution has occurred, the uterus will^ remain 
in its proper position. If, however, the displacement has l)een 
allowed to remain uncorrected for weeks or months, the ligaments 
will have become permanently lengthened, and it will probably 
be necessary for the patient to wear the pessary for a considerable 


time. , 

If sub-involution is present, any causal factor must be removeo, 
and the patient kept in bed. Hot vaginal douches 
administered daily, and, if there is a persistence of red lochia, 
it is well to wash out the uterus as well. If there is any reason 
to suspect that fragments of the ovum or decidua have lieon 
left behind, the uterus must be explored with the finger or a blunt 
curette, and the retained fragments removed. In cpes in wnic 
the lochia still persist, and are principally bl^d, we have ob‘a>npd 
good results by the injection of half a ^achm or .a “ 

fifty per cent, solution of formalin. The j? 
meLis of a Braun’s syringe, and the uterus immediately washed 
out with water. All that is desired is to obtain the 
action of the formalin on the endometrium, and on "O ^count 
must it be allowed to remain in the uterine cavity, as i 
action is too great. Formalin causes uterine “"“f 

also helps to bring about a healthy condition 
the uterus by hastening the discharge of ® ^ it u-- 

of decidua. It may give rise to pain for a few hours after it has 
been used, due probably to the contwtions it >nduc^. 

In addition to the use* of local mourns, 6 . ^ 

administered intermally^ A| a rule, it ^ linuid 

fairly large doses of half a drachm or ^ ■ /ctfvciimne 

extrLt, or a pill containing 

«. Ext. Utgotm, grs. iii.), may be given night and morning 
nJtoir. MllbeiDg oI lb« P«i«M to . vo, lug. 
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extent on the due occurrence of normal involution of the uterus, 
its ligaments, and of the pelvic floor and vagina, and consequently 
it is to the highest de^ee important that any failure, m that 
process should be at once determined, and correctly treated. 


SUPER-INVOLUTION OF THE UTERUS 

Super-involi^tion is the opposite of sub-involution. It is the 
condmon in which the process of involution is carried to too great 
an extent, with the result that the uterus is reduced to an 
abnormally small size. It is, in other words, a post-puerperal 
atrophy of the uterus. 

etiology ,—The usually accepted cause of super-involution is 
the association of prolonged lactation with a debilitated condition 
of the woman. Lactation has a well-recognised effect on the 
occurrence of uterine contraction. At first, every time the infant 
is put to the breast contractions follow, and it is possible that in 
some cases the occurrence of such contractions may persist 
during lactation, and may be largely responsible for the atrophy 
by unduly limiting the uterine blood-supply. Super-involution 
may also occur in consequence of the complete or partial destruc¬ 
tion of the ovarian structure by inflammatory* changes. 

Symptoms .—^The symptoms of super-involution differ from those 
of sub-involution in that, while the latter usually appear during 
the first month or two after delivery, the former do not appear 
until after a lapse of several months. In all cases, the symptoms 
are very slight, and are practically limited to the non-appearance 
of the menses even after lactation has ceased. As a rule, the 
patient seeks advice on account of her debilitated condition or of 
the persistence of amenorrhoea, and the atrophy is only discovered 
accidentally, if a bi-manual examination is made. The uterus in 
a typical case is reduced to half its normal size, but, in exag¬ 
gerated cases, it may be considerably smaller than this. Thus, 
A. R. Simpson described a case in which the cavity was reduced 
to a quarter of an inch in length. In many instances, the con¬ 
dition is only temporary, and the uterus returns to its normal 
size as soon as lactation is stopped. 

Treatment.—The treatment consists in the improvement of the 
general health of the patient and in stopping lactation. Plenty 
of good nourishing food, the administration of iron and ood-liver 
oil, and change of air, will usually bring about a return to the 
normal condition. In cases in which the atrophy is due to 
destruction of the ovaries, and is pr&tically the premature onset 
of the menopause, treatment, as is to b<^ expected, is of no avail, 
save in improving the generad health of the patient. 
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CHAPTER I 

VABIOVS OBSTETBICAL OPEBATIONS 

r' • 

Accouchtment Fow^-J^Artificial Dilatation of the Cervix by Incision, by Instru* 
mental Dilatation, by Manual Dilatation-i^Curettini^-i Induction of 
Abortion->-Induction of Premature Labour; Krause's Method, I'odalic 
Version and Rupture of the Membranes, Tamponade of Vagina, Intra¬ 
uterine Injections, Dilatation of the Cervjx, Rupture of the Membranes 
—The Jilanual Removal of the Placenta-^The Suture of Cervical Lacera- 
tions-icThe Suture of Perinxal and Vaginal Iterations— 1 'amponadc of 
the Genital Tract. 


I ACCOUCHEMENT FORCli 

Accouchement force is the term applied to the rapid dilatation of 
the cervical canal to a size sufficient to permit the passage of the 
foetus, the performance of podalic version, and the extraction of 
the foetus as a pelvic presentation. 

Indications, —The indications for accouchement force cannot he 
definitely laid down, as they differ to a very great extent according 
to the teaching of different schools. Some ten to thirty years 
ago, accouchement ford was a comparatively frequent operation, 
and was recommended and frequently performed in ante-partum 
haemorrhages, in eclampsia, and in other obstetrical complica¬ 
tions. In consequence of the high mortality to which it gave rise, 
the operation then fell into disrepute, and was condemned by 
many of the highest authorities. Of late, however, in consequence 
of improvements in its technique, and in a more general apprecia¬ 
tion of the necessity for and the means of obtaining asepsis, the 
operation has been again brought forward, and, so far as we 
can at present judge, has been adopted with benefit under certain 
circumstances. Speaking generally, accouchement force is indicated 
in certain cas^ of eclainpsia*and of grave organic disease of the 
moth^j^ in which, not .alqpe is it considered inadvisable to allow 
prynan cy to contipue, .but in which the condition of the patient 
makes it u nwise to_SSUt .for the onset of induced labour- 
Operatipn. —T|ic operation consists of thrM steps:—First, dilata* 
tim of the cervix; secondly, podalic version; thirdly, extraction 
of the foetus.. 
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Dilatation of the cervix in the classical operation was performed 
manually, but the use of the fingers for this purpose has been 
now replaced to a great extent by the class of mechanical dilators 
of which Bossi’s dilator was the first. The method of performing 
dilatation will be presently described. As soon as the cervical 
canal is sufficiently dilated to admit the hand, the latter is passed 
into the uterus, and a foot is gasped and drawn down into 
the vagina. The method in which the foetus is extracted will 
be subsequently described under the heading of extraction in 
pelvic presentation. The initial steps of bringing the breech 
through the cervix must be performed slowly and carefillly, in 
order that the cervix may be dilated without laceration. As 
soon, however, as the umbilicus appears at the vulva, the 
remaining isteps of the extraction must be rapidly performed, as 
otherwise the foetus will be asphyxiated during the passage of 
the head through the pelvis. 

> ARTIFICIAL DILATATION OF THE CERVIX 

Obstetrical dilatation of the cervix, as distinct from gynaeco¬ 
logical dilatation, can be effected by one of the following 
methodsBy indgioi} of the cervix; by in stryip^ntal dilatation; 
and by mgnud'dilatation, 

By Incision of the Cervix,— Dilatation -of the cervix, by 
means of multiple incisions, was introduced by Duhrssen,’'' who 
says that it constitutes an easy and efficient method of obtaining 



Fig. 385.— Martin's Whole-curved Needles. 

the necessary dilatation for delivering the foetus in cases in which 
the whole supra-vaginal portion qf the cervix is already fully 
dilated, and in which the defective dilatation is limited to the 
vaginal portion. This condition is usually alone found in primi- 
parae, in whom the supravaginal portion of the cerviy dilates 

* ' ijber den Worth der tlefen Cervix und Scheiden-Danm Elnschnitte in 
der Gebnrtschalie,’ Archiv f. Gyn., i8go, voL xxxvii., pp. 27-66. 
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first. In multipart, on the other hand, the supravaginal portion 
dilates at a later period of labour, and consequently in their case 
it is rarely possible to perform this operation. 

Incision of the cervix is indicated in the following 


(i) Stenosis of the vaginal portion of the cervix, which will not 
yiela to the use of sedatives and hot douches. 



Fig. 38a—M artin's Needlk-holder 


(2) In rqopc in which immediate delivery is indicated, in which 
the supravaginal portion of the cervix is dilated but the vaginal 
portion is not, and'in which dilatation cannot be effected by 
Frommer’s dilator. 

IttstrumHts.~The following instruments are necessaryA 
posterior speculum; a stout, blunt-pointed sciswrs; Martins 
needle-holder; silk; whole-curved needles of medium and small 
size; two or three American bullet forceps. 



Fig. 387.—A Posterior SrECCLUM.. 


Optrafion.—’The patient is placed in the cross-bed position, and 
the vagina is thoroughly douched. The posterior margin 01 e 
cervix is* then seized witlifwS' American forceps, one * httle o 
each side of the middle line. The piece of cervix lying betwwn 
them is then taken between the middle and index fingers o 
left hand, the former finger in ^le vagina, the latter in the cerv mi 
canal. The fingers should reach right up to the vaginal 
The points of the scissors are then pushed 
the cervix divided. Then the lateral of ” 

similarly seized, each side in turn, and divided, and iMt^ the 
anterior margiB. In cases in which there is extreme ngidity of 
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•the cervical tissues from structural change, it may be necessary 
to make additional incisions between the original four. If so, 
they are made in a similar manner. Each incision can, as a rule, 
be made with two cuts of the scissor^, and should extend right 
up to the vaginal insertion. 

After the delivery of the child, Diihrssen recommends plugging 
the utero-vaginal canal or the vagina alone, if there is any 
haemorrhage, and he does not consider that it is necessary to 
suture the iritisions. We, however, prefer to suture the m, in 



order to avoid a subsequent ectropion. The suturing presents 
but little difficulty if the cervix is well depressed by traction with 
forceps and by pressure on the fundus. If it is decided to suture, 
each incision is closed by two or th ree sutures passed at right 
angles to the incisions. These sutures should be removed in ten 
days. 

By Instrumental Dilatation. —There are two classes of 
dilators which are intended for use in obstetrical cases. These 
are:— 

(i) Metal dilators, with four or more eccentric limbs, of which 
Bossi's dilator is the prototype. 



Fig. 389.—Bossi's Dilator, the Blades closed. 


(a) Hydrostatic dilators, of which Barnes’ dilator is the proto¬ 
type- o 

One of the best patterns of metal dilator for use in obstetrical 
practice is Frommer’s modificati&i of Bossi’s dilator (ti. Figs. 
589-391). As seen in the illustration, it consists of eight limbs, 
the points of which can be divaricated eccentrically by means 
of a screw hdhdle. An 'bidiGator at the side ^ows the exact 
degree of dilatation which has been- obtained. The limbs of 
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the instrument are all detachable, and can be readily cleaned. 
The presence of eight limbs prevents undue pressure on the 
cervix at any point, and enables the cervix to be dilated gradually 
and without laceration. For this reason, it has a manifest 



Fio. 390. — Bossi's Dilatok, the Hlades partly open. 


advantage over Bossi’s dilator, which has only four limbs. The 
instrument is as yet too new to pronounce definitely for or against 
its use, but judging solely from a mechanical point of view, and 
from the published results of cases treated by it, it appears to be 



very perfect, and to have most successfully carried out the object 

for which it was designed. . j ■ 

The most recent pattern of dilator is that introduced by 
De Seigneux (t». Fig. 392). It differs from its predecessors m 



B 

Fig. 392.— Dt Seigneox’s Dilator. 

A. The bladfs cl(»ed; B. the blades open*. 


three respects. First, that *^L^dlv^lit*arts 

at an angle toetbe remainder of the bl^. handle 

of blades^of different sizes cam be ‘ 

Thirdly, that the blades can be introduced separately. 
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De Seigneux states that the advantages of his dilator are 
as follows:— 

(j) It is possible to adapt to the same handle, according to the 
progress of dilatation, a succession of blades of wider sur&ce in 
such a way as to reduce to a minimum the risk of laceration of 
the cervix. 

(2) Owing to the fact that the dilatation is effected in a planp 
parallel to the axis of the instrument, the dilator presents a 
pelvic curve ifi the obstetrical sense of the word, and so it is 
possible to bring the dilating part of the instrument into the 
plane of the pelvic inlet. In consequence, the uterine orifice 
undergoes no dislocation. 

(3) The instrument is so constructed that each blade can be 
introduced^separately, and can be fixed to the handle when it is 
in position. This permits the use of larger blades than those 
which are employed in the Boss! dilator and other instruments 
of the same kind. De Seigneux has a series of bl^es for his 
own use varying from o-6 cm., 1-2 cm., 2-4 cm., 3-6 cm. in width. 



Fio. 393.— The Dilating Portion of the .Blades, showing the 
Relative Sizes of the Different Sets. 

The points of the blades measure respectively in width:—A, 0'6 cm., or 
J inch; B, 1-2 cm., or J inch; C, 2-4 cn}., or i inch; D, 36 cm., or 
inches. 

(4) As soon as dilatation has been effected, the blades can be 
withdrawn one after the other, and so the removal of the instru¬ 
ment cannot be obstructed by the descent of the head during the 
operation. 

The following are stated to be the advantages of dilators of 
the Bossi type:— 

_ (i) They can be applied in the case of a cervix in which neither 
dilatation nor taking up has commenced. 

(2) They enable a sufficient degree of dilatation to be obtained 
to permit the delivery of a full-term foetjjs. 

(3) They raable this degree of difatation to be obtained rapidly, 
if necessary in from fifteen to twenty minutes. 

(4) They excite uterine contractions, even in a,uterus suffering 
from inertia. 

Two forms of hydrostatic dilator are in general use—Champetier 



INSTRUMENTAL DILATATION OF THE CERVIX 961 


de Ribes', and Barnes’. The former of these is preferable, in.as- 
much as the manipulations necessary for its use are less than in 
the case of Barnes’ dilators. Champetier de Ribes’ hydrostatic 
dilator consists of a conical bag made of inelastic water-proofed 







/4 Sc. 

Fig 304._Champetikr de Kibes' Hvdrostmic Uii-atok, anh I’urcki's 

* FOR INSERTING IT. 


silk (v. Fig. 394 ). The base of the bag measures three and a half 
inches, and the bag tapers through a length of six inches to a 
diameter of half an inch. It is slightly curved to suit the curve 



IT. 


of the genital canal, and ^^^^^Addle'-^shaped rtibber^bags 

ounces. Barnes’ hydrostatic ^ ■ introduced first, followed 

of varying size,*the smallest of whicn is imiu 
in turn by the others according as the os dilates (v. ig. 3951 
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Indications ,—Instrumental dilatation of the cervix is indicated 
in the following conditions:— 

(1) In cases of contraction, when, owing to the earl} 

rupture of the membranes and the slow advance of the presenting 
part, the cervix is not dilating, and when delivery per vaginam is 
possible. 

(2) In cases of stenosis of the cervix which will not yield to the 
use of sedatives and hot douches. 

(3) In certain complications nf pregnancy and labour when it 
is desired to effect rapid delivery. Amongst these complications 
may be mentioned certain cases of eclampsia, concealed accidental 
haemorrhage, grave renal, pulmonary, or cardiac complications, 
and the presence of a dead and putrid foetus. 

(4) Cha^ipetier's dilator is recommended in certain cases of 
placenta praevia (Duhrssen, Blacker). We do not recommend its 
general use for this purpose. 

Instruments .—If Frommer’s dilator is used, no other instrument 
is required. If Champetier de Ribes’ dilator is used, a slightly 
curved narrow bladed and fenestrated forceps, for introducing the 
dilator, is also required. 

Operation .—The patient is placed in the dorsal cross-bed position, 
and the vagina is thoroughly douched. If Frommer’s dilator is used, 
it is passed closed through the cervical canal, and then by turning 
the handle the blades are very slowly and gradually divaricated. 
After each quarter or half turn of the handle, a couple of minutes' 
interval should be allowed, and the entire process of dilatation, 
in cases in which the os was completely closed, should take from 
thirty minutes to an hour. During the process of dilatation, the 
vagina should be douched from time to time with hot lysol 
lotion, as this tends to increase the softness and dilatability of the 
cervical tissues, ’’ ' , 

If Champetier's dilator is used, it is first sterilised by boiling, 
then folded along its long axis, caught in the forceps, and passed 
gently upwards through the uterine orifice. If the orifice is not 
of sufficient size to permit of the introduction of the forceps, it 
must be previously dilated with Hegar’s dilators. If the uterine 
orifice is of sufficient size, it is advisable to pass the tips of the 
fingers through the orifice, and to guide the forceps in between 
them. The bag should penetrate from four to four and a half inches 
(10 to 11 cms.) within the internal os. The douche is then attached 
to the nozzle of the dilator and allowed to flow, taking care that 
there is a sufficient head of water. As the dilator fills, the forceps 
is gradually opened, and is withdraw^ as soon as the dilator is of 
sufficient size to prevent the latter from being drawn out along 
with it. If sufficient pressure cannot be ootained to make the water 
flow, a new Higginson's syringe must be used. It is best to use 
a one per-c ant- ^ution of carbolic acid in wate( for filling the 
dilator. According to the inventor, if 22*4 ounces are injected 
into the dilator, the latter has a maximum circumference of 
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13 inches (33 cms.); if iS-g ounces are injected, of io‘6 indies 
(^27 cms.); if I5'4 ounces are introduced, of 87 indies {22 ciiis.). 
As the circumference of the full-term foetal head is about thirteen 
inches, it will be seen that in vertex presentations the dilator will 
require to be filled to almost its full extent. As soon as the uterine 
orifice is of sufficient size, the dilator is expelled by the uterine 
contractions. 

By Manual Dilatation.—M anual dilatation of the cervix is 
the oldest method in use, and, though in the majority of cases it 
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Fig. 306.— iiiK Different SrAf.Rs 
.• Dilatation of the 


IN Harris’ Mktiioh 
Cervix. (Harris.) 


<|K 


Maniai. 




has been replaced by mechamcal 'facMhat no special 

found of advantage, espe«ally^n v f^ carrying it out con- 
apparatus IS required, vhe 11®““ /-mss-hed nosition, and in 

sists in placing the patient m the or cervix, then the index 
introducing first the index four fingers, and finally 

and middle fingSr, then three fing > . -^^rds through the 

the entire hand, which is passed gently upwa 
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uterine orifice in the form of a cone. In each case, room for 
the additional finger is made by forcibly separating the fingers 
which have already been introduced. A modification of this 
method has been introduced by Harris,* and appears to offer 
certain advantages. Whitridge Williams strongly advocates it and 
considers it preferable to the use of instrumental or hydrostatic 
dilators. To perform it, the hand lubricated with lysol, or some 
aseptic lubricant, is introduced into the vagina, and the index 
finger pushed ’upwards through the internal os. Then the 
index and second fingers are passed into the cervical canal and 
gradually pushed through the inner os, which is correspondingly 
dilated (v. Fig. 396). As soon as this has been done, the remainder 
of dilatation is said to be comparatively easy. . The index fiiiger 
and the thflmb are passed through the inner os, and forcibly 
separated from one another by a movement similar to that made 
when ‘snapping’ the fingers. This done, the thumb and the 
index and middle fingers are introduced, and the thumb and 
fingers again separated in the same manner. Then the thumb and 
three fingers, and finally the thumb and four fingers are succes¬ 
sively introduced. The method is clearly shown in the accom¬ 
panying drawings. According to Williams, when the internal os 
is obliterated, dilatation of the remainder of the uterine orifice can 
be effected in a few minutes bjr this method, and, in suitable cases, 
when the internal os only admits the tip of the index-finger dilata¬ 
tion can be effected within half an hour. He, however, corisiders 
that if labour has not set in and the cervix is hard and rigid, the 
exertion of an undue amount of force may be necessary, and 
may result in deep cervical lacerations. He therefore thinks this 
method is contra-indicated in such cases. 

In all cases of dilatation, the use of an anaesthetic will be 
probably necessary, and the most careful attention to asepsis 
is essential. The latter is particularly required in performing 
manual dilatation in consequence of the length of time during 
which .the fingers must be kept in the vagina and cervix. 

In addition to these two methods of obtaining dilatation of the 
cervix, two other methods in common use in gynajcological practice 
may sometimes be required in obstetrical practice. These are 
rapid dilatation of the cervix by means of Hegar's graduated 
dilators, and gradual dilatation by means of sea-tangle tents. As 
these methods are fully described in gynaecological text-books, 
we do not consider it necessary to describe them here. *• 

• ' A Method of Performing Rapid Dilatation of the Os Uteri,' Amnican 
Journal of ObsUtrics, 1894, pp. 37-49. ** 
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CURETTING 


The operation of curetting is occasionally required in obstetrical 
practice for the purpose of completely emptying a uterus in which 
portions of an ovum have been left behind. 



Fig. 397. —Kheinstahter's Ficshixi. Ccretie. 


Indications.—Curetting is indicated under the follc^ving condi¬ 
tions :— ■ , 1 

(1) Certain cases of threatened abortion accoinpamed by 
hiemorrhage, and of incomplete abortion, in which tlie oviim| 
cannot be exp ressed or removed by the linger. 

(2) Certain cases of hyrjatidiforni i^le. 

(3) All cases of putrid endometritis associated witli tlic reten¬ 
tion of fragments of placenta or membranes. 

(4) Certain cases of secondary post-partum ha;morrhage due 
to the retention of small portions of placenta or memliranes, 
which cannot be removed with the finger. 



Fio. 398.— Hkcar's SiiakI' CckI'.ttk. 


hutruments. —The following instruments are re(iuired;-a 
posterior speculum; two American forceps; Kheinstadter s Mus i- 
ing curette, or other form of blunt curette ; Mozcmann s double¬ 
channel catheter. , , , , 1., 1 

Operation. —The patient is placed in the dorsal cross- bed 
position, and, after preliminary disinfection of the mi an 
vagina, a speculum is introduced, and the cervix expose , 
caught by a forceps on the anterior lip and drawn , 

uterus is then washed out, and the flushing cure e a 
to the douche tube is introduced into the ® [ 

gently upwards to the fundus, in order to ascertain 
the utems. The uterus is then curetted in the usu.al manner, 
the curette travelling front the fundus to the inner o®. 
gradually going all round the uterus. The force with '* 

is pressed against the utftineVall must lie gra 
to the degrel of softness of the uterine tissue and ^ o jy 

just strong enough to remove any placental 
projecting from the wall. In the case of a j 

an easy matter to push the curette through t e actzoe 

also, in the case of a puerperal uterus, it is quite possible to scrape 
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away portions of the muscular coat. If the curetting is followed ^ 
by hamorrhage, the uterine cavity may be plugged wth iodoform 
gauze, and the same course may with advantage 1^ adopted in cases 



Fig. 399.—Bozemanm’s DoubLe-channelled Catheter. 


of putrid endometritis. In the former case, the gauze may be 
allowed to remain in situ for twelve to twenty-four hours. In the 
latter case, it must not remain for more than twelve hours. 


,1^ THE INDUCTION OF ABORTION 

The term induction of abortion is applied to the bringing on 
of labour before the foetus is viable, i.e,, befbre the 28th week, 
It must be understood that the term is only applicable in cases 
in which, but for the intervention, pregnancy would have con¬ 
tinued to term, and that it is not applicable to cases in which the 
uterus is emptied in consequence of the presence of a dead ovum 
or of haemorrhage. It is advisable to remember this, as the 
operation is one of importance for ethical and sociological 
reasons, and, as such, differs from the emptying of the uterus 
in cases in which the ovum is dead or certain to be dead in a 
short time. The induction of abortion, unless necessitated by 
conditions which threaten the life of the patient, is a procedure 
contrary to both the civil and the moral law, and so is always 
open to adverse criticism, whereas the removal of an ‘ inevitable 
abortion ’ is contrary to neither law, and is a procedure the 
permissibility of which has never been called in question. Some 
writers have improperly termed the latter operation ‘ the induction 
of abortion,’ and hence we consider it advisable to clearly differ¬ 
entiate between the two. 

Indications .—The induction of abortion is never indicated, save 
in order to preserve the life of the mother, and in no case should 
a medical man perform it solely on his own responsibility. If he 
considers the procedure necessary, he should for his own protec¬ 
tion insist on a consultation in order that he may be supported 
by the opinion of another medical man. The cases in which the 
procedure is indicated may be divided into three groups:— 

(i) Certain cases of displacement of the pregnant uterus in 
which the displacement cannot be corrected, and which cannot 
go to full term. Such cases are; — 
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( 0 ) irreplaceable incarceration of the retroverted pregnant 
uterus. 

[b) Irreducible prolapse of the pregnant uterus. 

(c) Irreducible hernia of the pregnant uterus. In almost all 

such cases, however, the uterus can lie replaced by the 
adoption of suitable operati\ e procedures. 

( 2 ) Certain diseases of or accompanying pregnancy, which do 
not respond to treatment and which threaten ^the life of the 
patient. The most important of these diseases are I m^erfinesi s. 
profound 

^^Certain cases of narrowing of the parturient canal to such 
a degree that the passage of a viable fu'tus is impo,ssible. The 
principal causes of such narrowing are cciaUilSiild.4Jcl''^ '’auy 
or malignant tumours blocking the pelvis, and e^^yuc citatrisa- 
tion of the '^'lia or cervix. This group was in the p.-i.st a usual 
in'diaiohlSr thTTffaucTmn of abortion, but now, owing to the 
improved technique of Carsarean section, it is seldom regarded 

as an indication. , 

Instrumnts.-li the cervix is to be dilated iind the ovum 
removed, the following instruments are reriuired; a posterior 
speculum, two American forceps, sea-tangle J" 

dilators, Bozemann’s catheter, and a flushing curette If labour 
is to be induced, a couple of sterile gum-elastic iKUigies aie 

'^Oplraiion.-U the operation has to be performed prior to ihe 
fornfation of the placenta, i.c.,, before the fourth '2" '’’ , 

simplest method consists in dilating the cervix and rpnmung tl 
ovum with the finger. In order to do this, preliminary dil.ata 

tion of the cervix must be effected by the ' 

t ang le tents for twenty-four or forty-eight hours, then dilatation 
cSetS by means Jf Hegar’s dilators, up to the size uec^ 

to admit two fingers, and then the finger ,2''^ e 

detached and expressed. If any fragments arc left bcliind, 
uterus mav be efentlv curetted with a flushing caret c. 
'Tthfo'peStSn hL to be performed after the f— of -e 
placenta, but while the ovum is still smal, ^ ® 

io the sixth month, the best and safest melhocl cm s t^^^ 
puncturing the membranes with a s ydette after a s^ t degr c 

ture labour. 
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'I THE INDUCTION OF PREMATURE LABOUR 

The induction of labour is the term applied to the bringing on 
of labour after the foetus has become viable, but before full term. 
A foetus is said to be viable after the twenty-eighth week, but 
in practice a fcAus of less than thirty weeks is so difficult to rear 
that it can scarcely be considered to be viable. Consequently, as 
the induction of premature labour is usually performed in order to 
save the life of the foetus, it is not as a rule performed before the 
latter date. 

Ittdicationi .—The following are the chief indications for the 
induction of premature labour:— 

(1) Certain degrees of contracted pelvis. 

(2) The habitual death of the foetus at a period after it has 
become viable, save in cases due to syphilis or renal disease. 

(3) Certain diseases of or accompanying pregnancy, which 
threaten the life of the mother, as renal, cardiac, or pulmonary 
diseases; certain cases of eclampsia, or undue interference with 
the action of the heart and lungs owing to tlie excessive size of 
the uterus, as in hydramnios. 

We have already discussed the value of the induction of labour 
in contracted pelvis, and need not again refer to it save to say 
that the induction of premature labour is usually indicated in 
cases of flat pelvis in which the true conjugate measures between 
2J and 3^ inches, and in generally contracted pelvis in which it 
measures between 3 and 3J inches. In these countries, we think 
most obstetricians are agreed as to the value of premature labour 
in such cases, but the fact cannot be overlooked that in other 
countries many of the highest authorities consider that the 
interests of the foetus demand the adoption of other measures. 
Thus SSnger, Bar, and Whitridge Williams advise Caesarean 
section at term as an alternative to the induction of labour in 
all possible, cases, while Pinard believes symphysiotomy to be 
preferable. Undoubtedly, the foetal mortality is high after the 
induction of premature labour, and there is a very perceptible 
maternal mortality the result of infection, while in competent 
hands the maternal mortality of Caesarean section and sym¬ 
physiotomy is very low. Still, in general practice, the induction 
of labour possesses great and obvious advantages, and is, we 
consider, the propen course to adopt 'In suitable cases. If, how¬ 
ever, it fails to save the life of the ((£tu,<\ in any patient, it is but 
right that, at a subsequent pregnancy, the ^visability of the 
adoption of other nqeasures should be fully considered. 

_ Methods ,—The different methods that have been uggested from 
time to time of inducing premature labour are numerous. Some 
are certain but dangerous, others are comparatively safe but 
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uncertain, others still are both unsafe and uncertain, whilst tlie 
number that are both comparatively safe and certain is not very 
great, and there is no method that can be regarded as entirely free 
from risk. Further, there is no method that is suitable for use in 
all cases. The following is a brief description of the methods 
most usually adopted;— 

Krause’s Method.—Krause’s method of catheterisation of the 
uterus consists' in the passage of one or more stout gum-el.astic 
bougies or catheters between the membranes and the uterine wall. 
It is the method usually adopted in cases in which the sole indica-, 
tion for treatment is to bring on labour pains, and in which there. 
is no necessity for haste. If carried out with strict attention to ‘ 
asepsis, it is comparatively safe, and, if a suflicient number of 
bougies are introduced, it is tolerably certain, llougies are pre¬ 
ferable to catheters, as it is easier to sterilise them. 'I'hc opera¬ 
tion is performed as follows The patient is placed in the dorsal 
cross-bed position, the vagina douched, a posterior speculum 
introduced, and the cervix caught and drawn down with an 
American forceps. The plug of mucus, which is sometimes 
infected, should be removed from the cervical canal by means 
of a piece of cotton wool twisted round a probe, in order that 
it may not be cafried upwards into the uterus. 'I'hree or four 
gum-elastic bougies, which have been sterilised by Iwiling for 
ten minutes, or by prolonged soaking in a 1 in 500 solution of 
corrosive sublimate, are then passed one after another through 
the internal os, and upwards so far as they will go between the 
membranes and the uterine wall, without using any undue force. 
If a bougie meets with much resistance when passed in one 
direction, it must be withdrawn and passed in another direction, 
as such resistance is probably caused by the placenta, and, if the 
latter is wounded, haemorrhage may follow. The bougies should 
not lie too close together, as what is desired is to bring about a 
considerable degree of separation of the membranes. Irvery care 
should be taken to avoid rupturing the membranes, as if this 
occurs it is a distinct misfortune. In some cases, however, it is 
practically unavoidable, owing to their extreme thinness. .As 
soon as the bougies are in position, a piece of iodoform gauze is 
wrapped round their vaginal ends, to prevent them from pre.ssing 
against the vaginal mucous membrane, and the patient is 
quietly in bed. The time at which labour comes on after the 
introduction of the bougies is very variable. It may occur in a 
few hours, or it may not occur for several days, and only then 
when other ancillary meaiJures are adopted. If labour lollows 
within twenty-four hours th» bougies are removed “ “O" 
contractions are occurring regularly and strongly. If laliour dws 
not i^ccuc..within that time, the bougies must ^ removed, the 
vapna well dewched, and a fresh set mtroduced. If three sets 
are introduced without result, some other meth^ must c 
adopted, and in such cases the best course is to dilate the cervix 
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with hydrostatic or other dilators, and if labour pains still do not 
occur, to turn the foetus and draw down a leg into the vagina. 

PodaJlc Venion, and finpture of the Membranes .—In order to 
carry out this method of inducing labour, a sufficient degree of 
dilatation of the cervix to admit at least two fingers must be 
present. This degree is usually present in cases of ante-partuin • 
ha;morrhage, in which this method of inducing labour is 
particularly valuable, but in other cases, if podalic version is to be 
adopted, a preliminary dilatation of the cervix with hydrostatic 
or other dilators is necessary. With the exception of cases of 
placenta praevia, this method is only adopted in cases in which 
Krause’s method has failed. Version in these cases is per¬ 
formed by the bipolar method, and as soon as a foot has been 
brought ovelr the os internum, the membranes are ruptured and 
the foot drawn down into the vagina. -If, as sometimes happens, 
uterine contractions do not result, they may be excited by gentle 
and continuous traction applied to the foot in the vagina. 

Tamponade of the Vagina.—Tamponade of the vagina, if so 
performed as to cause firm pressure against the cervix and lower 
part of the uterus, will as a rule bring on uterine contractions. It 
is the method usually adopted in cases of accidental hemorrhage, 
as it at once checks the hemorrhage and lirings on labour. 
Williamsadvises that, as well as plugging the vagina, the cervix 
be also tightly plugged, and this step is probably of advantage. 
Some of the gauze may also be passed through the os internum 
in such a manner as to press upon and detach the membranes 
covering the lower pole of the ovum. Spineli recommended that 
the portion of gauze passed into the uterus should be soaked in 
ichthyol ■ glycerine. We do not know that any particular 
advantage is attached to the use of ichthyol, but as glycerine is a 
direct exciter of contraction in unstriped muscle, its use ought to 
prove of value. 

Intra^uterine Injections.—Cohen recommended some years ago 
the injection of fluid between the membranes and the uterine wall 
as a certain means of inducing labour. He advised the use of 
aqua picis in quantities of from 200 to 300 c.cs. (7 to 10 oz.).^ More 
recently Pelzer t suggested the use instead of sterile glycerine, in 
quantities of 100 c.cs. (3-^ oz.). Pelzer claimed that glycerine 
acted in three ways-:—that it caused a mechanical separation of 
the membranes; that it directly stimulated the uterine Ijbres to 
contract; and that by its hygroscopic properties it drew liquor 
amnii through the membranes, and so rendered them flaccid. 
There is no doubt that the injection v:>f glycerine quickly causes 
the onset of uterine contractions, J)ut ^unfortunately its use is 
far from safe, as, if used in these' quantities and in a manner 
which apparently permits of its rapid absorption unchanged, 

t 

• Op. tit., p. 346. 

t ‘ Uber einleitung der kunstlichen Frvihgeburt,’ Cent. f. Gjih,, 1892, 
PP- 35. 36 . 
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frlycerine CM cause very severe toxic symptoms, and even death 
l^fannelstier called attention to this danger in 1804 and since 
then other writers have also done so. To meet this’objection 
Kossman used very much smaller quantities of glycerine ami 
successfully induced labour by injecting 5 c.cs. (85 mininisi of 
glycerine. He considered that it was (jiiite unnecessary to use 
glycerine in iMge quantities for hygroscopic purposes, and tli.at 
the injection of stiiaII cjunntities with the object of sliiuuhiliiij^ ilic 
muscle fibres, as in the rectum, was sufficient, flis results were 
satisfactory, so far as they went, but in spite ol the fact that ;i 
safe, certain, and fairly quick means of inducing labour is required, 
they have not been generally accepted, and further evidence on 
the use of glycerine is still required. 

Dilatation of the Cervix.— Dilatation of the cervii is not often 
used alone as a means of inducing labour, but rathei' as an 
adjunct to other methods. It is usually adopted when cathe¬ 
terisation of the uterus fails to induce contractions. The dilTerent 
means of effecting dilatation have been described already. 

Buptnre of the Membranes. —This method, which was intro¬ 
duced by Scheel, is the simplest and the most obvious way 
of inducing labour, as it is so easily performed. I'nfortunately, 
however, it is not satisfactory on account of its piejudii ial efl'ecl 
on the mechanism of labour, and also because the interval 
between the rupture of the membranes and the start of contrac¬ 
tions is very variable. Consetiuently, its use is limited to (uses in 
which we desire to allow some of the liquor amnii to csc;ipe, as 
in cases in which labour has to be induced in consequence of 
threatened cardiac failure' due to the pressure of a \cry larxc 
uterus. 

There are numerous other methods of inducing labour which 
have been recommended from time to time, but we do not 
consider that they are of sufficient importance to be described. 
Amongst them are the following : 

(1) Prolonged vaginal douching— Kiwisch's method. This is 
tedious and uncertain. 

(2) The use of electricity. This is most uncertain, and neecs 
sitates the employment of apparatus which is seldom at the 
disposal of the obstetrician. 

(3) The use of so-called ecbolics. It is now generally recog¬ 
nised that there is no drug that will bring on labour unless it is 
administered in toxic doses. Consequently, this tnethod is not 
of practical value. 

•I 

* ' Uber die Gefahrlicbkeit der intrant. Glycerincinsprii/unK. tailtaihl 
/. Gyn., 1^4, vol. xxix., pp. fj-AO* 
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THE MANUAL REMOVAL OF THE PLACENTA 

The manual removal of the placenta has been already described 
in the sections dealing with retention of the placenta (v. Part VIL, 
Chap. IX.). 


THE SUTURE OF CERVICAL LACERATIONS 

The necessity for suturing cervical lacerations does not often 
arise, since even if a laceration is present, it is not detected 
unless it gi\des rise to haemorrhage. The practice, which has been 
occasionuly recommended, of examining the cervix in all cases 
immediately after the expulsion of the placenta, with the object 
of determining the presence of cervical lacerations, is objectionable 
in the highest degree on account of the unnecessary manipulations 
it entails and the attendant risk of infecting the genital tract. 
Besides, the difficulty of detecting the presence of a laceration is 
considerable, and the difficulty of determining whether the lacera¬ 
tion requires suturing is even greater. Many lacerations which 
to the examining finger appear to be of large size, will subse- 
(}uentl)r almost entirely disappear in consequence of uterine 
involution. We consider that tar more benefit will result to the 
patient from the adoption of a rqutine examination made from, a 
f ortnight to three weeks after delivery, than from an examination 
niade immediately after delivery. 

Indications .—Suture of cervical lacerations is indicated in cases 
of traumatic haemorrhage from the cervix. 

Instruments. — The following instruments are required : — a 
needle - holder, small curved needles, silk, silk-worm gut, or- 
catgut. It is, however, more easy to suture the laceration if 
there are also at hand a large posterior speculum and a couple of 
American forceps; in practice, however, we usually have to work 
without them. 

Operation .—If all the necessary instruments are at hand, a 
posterior speculum is introduced, the cervix exposed, and the 
laceration found and drawn into view by twd American forceps, 
one applied to each edge. If, however, as frequently happens, we 
have neither a speculum nor volsella, an extemporised form of 
cervical tractor can be made in the following manner:—Thread a 
small curved needle with a long ligafore of number eight or ten 
silk. Pass two fingers of the left hai^ in|p the vagina to touch the 
most prominent portion or the cervix. Introduce the needle- 
held in a needle-holder—into the vagina under cover of the fingers 
of the left hand, and pass it through the cervix. The ends of the 
ligature are then knotted together, and by traction upon them the 
cervix can be exposed. The descent of the cervix will be very 
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much facilitated by firm suprapubic pressure upon the fundus. 
As soon as the source of the hemorrhage has been exposed] 
either the bleeding vessel is tied or the laceration sutur^. In 
the latter case, the sutures are passed at right angles to the tear. 
If the site of the haemorrhage cannot be found, the bleeding can be 
stopped by plugging the utero-vaginal canal with iodoform gauze. 
Cervical sutures inserted with the object of checking ha;morrhage 
may be removed on the eighth day. If, however, they w«e 
inserted with the object of bringing together \\\e edges of a 
laceration, they may be left in situ until the fourteenth day. 


THE SUTURE OF PERINEAL AND VAGINAL 
LACERATIONS 

The suture of perinaeal lacerations is the most common opera¬ 
tion in obstetrical practice, and on its proper performance the 
patient’s subsequent comfort and well-being greatly depends. 
The worst perinaeal laceration, if kept aseptic and properly 
sutured, can be healed completely and tlie perinacum restored to 
its former condition; while, if it is left unsutured, it will not 
improbably form the first step in the subsequent occvirrence of 
chronic uterine displacements. 

Indications, — Suture of'a perinaial or vaginal laceration is 
necessary in all cases in which the tear extends lieyunil the 
posterior commissure. 

Instrununts. — The instruments required are as follows ; — a 
needle-holder; large and medium-sized whole curved needles; 
silk, silkworm-gut, or catgut. In the case of extensive lacera¬ 
tion of the vaginal mucous membrane, a large posterior vaginal 
speculum is of use, as it can be used as an anterior speculum and 
made to expose the posterior vaginal wall by drawing the anterior 
wall forwards. 

Operations .—The perinteum may be sutured at any time after the 
birth of the infant. Suturing during the third stage, i,e., before 
the placenta comes away, offers the advantage that at this time 
the patient is usually still under the influence of the ana'sthetic 
she has had during the stage of expulsion, and even if she has 
become conscious, the perinaeal and vaginal tissues are temper-' 
arily analgesic in consequence of the bruising to which they have 
been subjected. Suture before the expulsion of the placenta, 
however, possesses the disadvantage that, if the placenta is 
adherent and has to be removed subsequently, the introduction 
of the hand may necessitate the removal and re-insertion of the 
sutures, as, if they are not removed, the tissues may again tear 
apart. In the case of slight lacerations, however, in which the 
pieiinsum aloge is involved, and especially in the case of those 
occurring in primiparse, in whom placental retention is unlikely to 
occur, suture may be performed during the third stage.- On the 
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Other hand, the suturing may be performed immediately after 
the expulsion of the placenta. If there is any reason to fear 
placental retention, or if extensive laceration of the vag inal walls 
necessitates the introduction of intravaginal sutures, it is better 
to postpone the sutur6 until this period, although it may be 
necesMrjr to again place the patient under the influence of an 
anaesthetic. 

When the confinement occurs at night, the suturing may be 
I^tponed with'advantage until the following morning, in order 
that It may be done with more deliberation, and in better light. 



A B 

Fig. 400.—Perineal and Vaginal Lacerations. A, Simple Laceration 
or Perineal Body; B, Perin.sal Laceration and Unilateral 
Vaginal Laceration. 

P, Fxtent of perinaeal laceration; C, C', posterior commissure; L, upper 
limit of vaginal laceration; PV, posterior vaginal wall; AV, anterior 
vaginal wall. (Bumm.) 

This is an unnecessary course to adopt in the case of small 
lacerations, but in the case of extensive lacerations, particularly 
when they_ involve the rectal wall, it, is undoubtedly the proper 
coime, as it offers the best prospect of obtaining a good result. 
It is often most difficult to suture a complicated laceration in 
the proper manner when the attempt is made immediately after 
delivery, u the bad light and the o^uring of the wound by the 
blood which comes from the uterus render it difficult to bring 
the torn sur&ces into correct coaptation. 
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As we have already seen, perinaeal lacerations can be divided 
into two clasMs: -Complete lacerations, in which the tear 
ei^ends through the rectal wall; and incomplete lacerations, in 
which the tear involves the perinaeal body, the rectal wall re- 
mmnmg intact. Either of these classes may be further com¬ 
plicated by the presence of deep laceration of the posterior 
vaginal wall, as shown in Figs. 400 and 401. It may, however, be 
more convenient for our present purpose if, instead of the fore¬ 
going classification, we classify lacerations as folUws 
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A 11 

Fig. 401.—Pbrinxal and Vaginal Lacerations. A. I.aceratio\ nr 
PERIN.fiUM AND UlLATERAL LACERATION OR VaGINA , H, LACERATION 

OP Pbrinadm, Rectal Wall, and Vaginal Wall. 

R, Rectal laceration; An, anus; P, extent of perinxal laceration, I’’, jots- 
terior limit of laceration: C, C', posterior commissure, L, I,', upper 
limits of vaginal laceration; PV, posterior vaginal wall; AV, anterior 
vaginal wall. (Bumm.) 

(1) laceration of the perinaeal body alone. 

(2) Laceration of the perinaeal body and (a) ot the rectal wall, 
( 4 ) of the vaginad wall, (c) of both rectal and vaginal walls. 

If the perinaeal body aioife is torn, the operation of suturing is 
an easy one, and can be^ieriirmed with the patient in either the 
dorsad or the lateral position. The nature of the laceration is 
usually as shown in Fig. 400, A, amd the object of the sutures is to 
bring the points C amd C’ amd the raw surfaces posterior to them 
into contact (v. Fig. 402). With this object, two or more sutures, 
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according to the length of the tear, are inserted through the 
perinaeal skin at one edge of the laceration, and passed upwards 



Fig. 402.— iThe Suture of a Laceration of the Perineum and Vagina. 
The vaginal sutures are tied; the perinaeal sutures are in position. (Bumm.) 

beneath the torn surface, on a plane parallel to the rectum, to 
emerge at a corresponding point on the perinaeal skin at the 



Fig. 403. —The Suture of a Complete'LacIration of the Perinauu. 
The sutures in position in the rectal wall. (Bumm.) 

oppoute edge of the laceration. The sutures pSm completely 
braeath the laceration, and, when tied, bring the points C and C 
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and the edges CP and CP together. The sutures may be of 
silk, silkworm gut, or catgut. Silkworm gut is perhaps best on 
account of the absence of capillarity; but catgut is most con¬ 
venient, as it does not require to be subsequently removed. 

If in addition to the perinxal tear, there is a laceration of the 



Fig. 404. —The Suture of a Complete Laceration of the I’erinaium. 

The sutures in the rectal and vaginal walls have hcen tied The 
perinseal sutures are not yet inserted (liumm.) 

posterior vaginal wall extending upwards in the middle line, or 
to one side, as shown in Fig. 400, or at both sides, as shown in 
Fig. 401, l^fore inserting the perinatal sutures, the edges of the 
vaginal tear i..ust be brought together. To do this satisfactorily, 
the posterior wall must be exposed. If we have a suitable 
speculum at band, it is introduced as an anterior speculum, and 
draws up the anterior wall*. If we have no speculum, a sufficient 
degree of exposure can usually be obtained by taking a large plug 
of cotton-wool, which ha^ bedh sterilised by prolonged immersion 
in an antiseptic—in default of steam sterilisation—and pa-ssing 
it into the vagina above the upper limits of the tear._ Th«, if of 
sufficient size, l^ill answer the double purpose of keeping back the 
anterior wall, and also of temporarily damming up the blood 

02 
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flowing down from the uterus and so preventmg it from bbscuring 
the fleld of operation. The laceration being thus exposed, ;i 
small curved needle threaded with catgut is t^en, and the edges 
of the vaginal mucous membrane of each rent are in turn brought 
together from above downwards. The sutures may be interrupted, 
as shown in the drawing, or continuous, the latter bein^ more 
easily and quickly inserted. This being done, the condition is 
now one of simple laceration of the perinsal body, and this is 
sutured as alrettdy described. 

If, on the other hand, the perinaeal tear is complicated by an 
accompanying tear of the rectal wall, either with or without an 
extensive tear of the vaginal wall, the first step of the operation 
consists in bringing together the edges of the torn rectal wall. 
This is best done by a continuous suture passed as shown in the' 
drawing, and commencing above. The suture is introduced from 
the anterior aspect of the rectal wall, and traverses the thickness 
of the wall with the exception of the mucous coat (v. Fig. 402). 
If it is thought better, the sutures may be interrupted. These 
sutures must be of catgut, as they will be subsequently buried 
when the perinaeal sutures are tied. If a vaginal rent also is 
present, it is next sutured from the vagina as has been described 
(v. Fig. 403), and. Anally, the perinaeal tear i» closed by sutures 
passed from the skin (v. Fig. 401). 

After-treatment .—The after-treatment consists in maintaining 
asepsis, and in keeping the patient quiet. The perinaeal wound 
should be washed with a mild antiseptic lotion two or three time.s 
a day, and should be kept as dry as possible. If the lochia are 
foetid the vagina should be douched daily, but so long as they 
are healthy no douching is required. The patient ought not to be 
allowed to sit up in bed before the tenth day. It is advisable 
to give a purgative on the evening of the second day, in order to 
prevent the accumulation of fxces in the rectum. If the sutures 
used are^ non-absorbable, they must be removed on the seventh 
day. 

TAMPONADE OF THE GENITAL TRACT 

Tamponade, or plugging, of the genital tract is a procedure of 
considerable value in obstetrical practice, inasmuch as it affords 
a means of compressing bleeding areas, and so checking haemor¬ 
rhage; of stimulating uterine contritions, and so induemg 
labour; and of bringing an antiseptic into contact with infected 
areas. ^ 

Indications. —The vaginal tampon is Ihdicated before delivery 
in certain cases of accidental haemorrhage; it is never indicated 
subsequent to delivery save in association with a qterine tampon. 
The uterine or the utero-vaginal tampon is indicated in certain 
cases of severe post-partum haemorrhage, in cases of lochio-metra 
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(retention of the lochia in the uterine cavity), in septic or putrid 
endometritis, and in certain cases of threatened alx)rtion. 

Instruments. —The material usually adopted for plugging the 
uterus is iodoform gauze, but for plugging the vagina in caMS 
of accidental haemorrhage cotton-wool is perhaps more suitable, 
as it is possible to introduce a larger quantity of it, and so to 
more effectually seal the uterine orifice. For tamponing the 
vagina, a posterior speculum is the only instrument recpiired, 
and it can be dispensed with. For uterine plugping, a posterior 
speculum is necessary, especially in cases of threatened alwrtion. 
After delivery, it can be more easily dispensed with, but, if at 
hand,'it is of considerable assistance. Two American forceps or 
other form of volsellum are also required for fixing the cervix, 
•and a plugging forceps, a Bozemann’s catheter, (w a uterine 

sound for introducing the gauze. 

Operation.—The operation of plugging the vagina in cases ot 
ante partum haemorrhage is performed as follows :—f ate the 
patient in the cross-bed position, with her hips well over tlie edge 
of the bed. Administer an anmsthetic if necessary, as is usually 
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Fig. 405.-F0RCEPS FOR PLec.,;iN<. the IIteros 

the case, since the firm jouche^o^^ the vagina 

procedure. Wash the external and with strips 

thoroughly. Then, pass » P?sterior speculmn, and, w ^ 

of iodoform gauze soaked in y ^ js necessary, 

plug tightly round the cervix. „ ?„.r.sthetic it renders the 
but, if the patient is the perinmiirn. The 

proceeding less painful P''° . „ 5 ed as tightly as possible 
remainder of the vagina is P a golHiall, which have 

with balls of cotton-vvool about t soaked in lysol 

been previously sterilised by ^ ® j y„til no more can be 

solution. Tiiis plugging The pat^ient is then put 

presse<> into the vagina (v. 9 )• ^j^htly as possible round 

back to bed. and a binder P;"“‘^,"JriSht dowi bet ween the 
the abdomen, while ® %•„ thi^means, the uterus is 

thighs, and also fixed vagina and the abdominal 

compressed betweM the plug jg raised. The plug 

bmder, and the intra-utmne ^ ensue, and this usually 
is left in unt|) strong In some cases the on«t 

happens in-from *°h|s*^and in such the plug must be 

of labour is slower than this, an —j 
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removed in twenty'-four hours for fear of decomposition taking 
pl^e. If haemorrhage comes on again, it can be replaced, but 
this is rarely necessary. 

The uterus is plugged with iodoform gauze in the following 
mannerPl^e the patient in the cross-bed position, and seize 
the anterior lip of the cervix with one American forceps and the 
posterior lip with another.^ If a posterior speculum is at hand, it 
may be introduced, and will facilitate the proceeding. It is not 
however, necessary. Then, pass the end of a long strip* of iodo- 



Fig. 406.—Tamponade of the Uterus. 

C., Anterior lip of cervix. O., uterine ori6ce. 

form gauze, about two inches in width, up to the fundus, by-means 
of a speaal plugging forceps or with the end of the Bozemann’s 
catheter. ^ The remainder of the sti;ip is pushed up piece by 
piece until it is finished. A fresh strip is then knotted on to the 
former, and mtroduced in a similair manner. As soon as the 
uterus IS full, the forceps are removed, and the vagina is also 
plugged. As a rule, thrM to four strips of gauze, jpx yards long 
Md two or three inches wide, are required. It must be remember^ 
that It is not the large cavity of a dilated uterus which we have 
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to plug, but rather the comparatively small cavity of a contract¬ 
ing one, because on the introduction of a small piece pf gauze 
the hitherto flaccid uterus quickly contracts upon the foreign 
body. Finallyi a tight abdominal binder is applied in order to 
compress the uterus from above, and ergot may be given. The 
gauze must be removed in from twelve to twenty-four hours, and 
if there is any rise of temperature a uterine douche ought to lie 
administered. 



CHAPTER II 

THE APPLICATION OF TEE FOBCEFS 

C 

The Introdudlion of the Forceps-The Modern Forceps, Tarnier's, Milne 
Murray's, Neville's—The Action of the Forceps—Indications—The 
Mode of Application, the Pelvic Method, the Cephalic Method—The 
Application of the Forceps in Presentations other than the Vertex; in 
Occipito-posterior Positions of the Head, in Face Presentation, in Brow 
Presentation, in Pelvic Presentation—Prognosis. 

In the majority of works on obstetrics it is customary to devote 
a considerable amount of space to the history of the invention of 
the forceps, and to a description of many o'f the hundreds of 
patterns which have been devised from time to time of this 
instrument, and also to enter with considerable minutiae into the 
discussion of the various moot points which have arisen since 
its introduction some three hundred years ago. We do not, 
however, consider that such a discussion is very profitable. 
Theories with regard to the use of the forceps and its correct 
design have become crystallised by experience into principles, 
and these principles, though subject to slight modification, accord- 
ing to locality, are generally recognised by obstetricians. Accord¬ 
ingly, our introduction to the actual description and use of the 
forceps will be very short. 

In, or about, the year 1600, a member of the Chamberlen 
family—in all probability Peter Chamberlen the elder—devised 
the prototype of the modem forceps. He and his successors 
kept the instrument as a family secret for a number of years, 
until, about the year 1730, Hugh Chamberlen allowed it to be 
divulged. The instrument used at that time bore a rough 
resemblance to the short forceps which is still sometimes seen. 
The first improvement of importance was made when Levret 
in 1747, and Smellie in 1751, working independently, added a 
second or pelvic curve, and at thd same time increased its 
length. No further improvement of im^rartance was made until 
1877, when Taraier introduced the principle of axis-traction, 
which has done so much to improve the value and general utility 
of the instrument. So far as the British forcep£ is concerned, 
obstetricians are indebted to Simpson and Barnes for the 
two prevailing types of instrument, and to Neville and Milne 
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Murray for th* application to the latter of a suitable axis-traction 
apparatus. 

It is now generally recognised that a suital)le forceps must 
answer to the following description:—It must be made com¬ 
pletely of metal; it must be a ‘ long ’ forceps, possessing a 
cephalic and a pelvic curve; and it must possess an axis-traction 
apparatus, with or without which it can he used. Many different 
patterns of the forceps fulfil these requirements^ but the three 
which we named above, Neville’s, Milne Murray's, and Tarnier’s, 
are in our opinion the best of their respective classes. 

The Modern Forceps. — The modern forceps consist.s of three 
parts:—a left or lower blade; a right or upper blade; and an 
axis-traction apparatus. The nature of tlie blades of the forceps 
can be best learnt from the accompanying drawings. As will 
be seen, each blade possesses two curves—a cephalic curve which 
enables the blade to adapt itself to the head of the fictus, and a 
pelvic curve which enables it to lie in the curve of the parturient 
canal. The blades are made to interlock by means of a readily 
detachable joint. In the case of Tarnier’s forceps the joint is 
what is known as a French joint, in the case of Harnes’ or 
Simpson’s forceps it is what is known as an Knglish joint. The 
latter is perhaps fhe better, as it can be more easily and f|ui(;kly 
opened. The blades cross one another at this joint in scissors 
fashion. When the blades are interlocked, one lies lielow the 
other, and consequently it is termed the lower blade, and its 
fellow the upper blade. Similarly, when the forceps is in position 
inside the pelvis, one blade lies at the left side of the pelvis, and 
its fellow at the right side. The former consequently is known 
as the left blade, the latter as the right blade. If the forceps are 
held in the position they would occupy when gripping the hc.nd, 
it will be seen that the left blade is also the lower blade, while 
the right blade is the upper blade. Students are often confused 
between the two blades, and many devices have been suggested 
for enabling them to easily recognise each. "I'lie easiest way 
is to hold each blade in turn as it would lie with regard to an 
imaginary patient—the cephalic curve so turned that it can catch 
the head, and the pelvic curve so turned that it will lie adapted 
to the curve of the pelvis. The side to which the blade Ijeloiigs 
will then be obvious, and if the blades are crossed with the right- 
hand blade uppermost, they will readily lock. 

The exact nature of the axis-traction apparatus differs according 
to the particular type of instrument, but, speaking in general 
terms, it is an appliance ditachable or fixed, which is fastenw to 
the blade either just beliyw t!ie fenestra; or at the lock, and which 
enables traction to be made on the forceps in a line directly con¬ 
tinuous with the axis of the fenestra, i.e., of that portion of the 
blade which grips the head of the fmtus. At the same time, the 
traction apparatus is so jointed that the forceps is free to rotate, 
and to follow the movements of the descending head while trac- 
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tion is being applied. Jt is these two points—the application of 
the traction force directly in the line of the axis of the fenestra, 
and the freedom of the forceps to follow the movements of the 
head—which constitute the enormous advantage of the axis- 
traction forceps. When the head of the foetus is either being 
driven or being pulled through the pelvis, it has to follow the 
curve of the pelvis, and the more closely the line of direction of 
the force whi^ is acting upon it corresponds with the pelvic 
axis, the less force will be required to bring the head through. 
If the line of force does not correspond with the pelvic axis, but is 
partly pushing, or pulling, the head against the anterior, lateral, 
or posterior wall of the pelvis, a correspondingly greater degree 
of force is required. When the forceps is correctly applied, the 
axis of the fenestra of the blades corresponds with sufficient correct- 


t 



Fig.407.—Tarnier's Diagram showing Defects of Ordinary Forceps. 

AC, Line of actual traction; AB, direction of effective co-efficient of force 
employed: ADE, direction of ineffective co-efficient wasted against the 
symphysis. 

ness to the axis of that part of the parturient curve in which the 
head is at the time situated, and, if traction can be applied to the 
forceps in the axis of the fenestra, the force will be transmitted 
to the head in the proper manner. It is, however, at once evident 
that, if we appl^ traction to the handles of the ordinary forceps 
without any axis-traction apparatus, Ve shall be pulling not in 
the axis of the pelvis, but in a linct muph anterior to the latter. 
This is clearly ^own in the accompanying diagram (v. Fig. 407). 
The force applied to the handles acts ^ong the line AC, and 
can be resoli^ into two forces, one of which, AB, acts in the 
requited direction—in the pelvic axis, while the other, AE, 
acts in an entirely different direction, drags the head against the 
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Various devices have been adopted to prevent fliis waste of 

with a third or perin®al curve 
handles back again into the axis of 
the blades, and the manoeuvre known as Pajofs ^^^As introduced, 
by means of which the tendency to pull the head against the 
symphysis was counteracted (i,. Fig. 408). None of th^e devices 
IS, however, satisfactoty. Traction can be applied in tlie correct 
direction by means of a perina:al curve on the forceps, but in 
such a forceps the second great desideratum to which we referred, 
above is wanting, t.e., the freedom of the forceps to follow tlie 
movements of the head. In the modern and pr^rly con¬ 
structed axis-traction forceps, the head guides the Horceps, while 


'\ 



I'lc. 408. —Pajot's Manci.uvke. (Williams ) 


in any pattern of forceps without an axis-traction apparatus the 
forceps guides the head. The same oiijection applies to Pajot's 
manceuvre, with this added, that it is impossible to apply by 
means of it the same amount of force in the reiiuired direction 
that can be applied by axis-traction. 

Th^ nature of the axis-traction apparatus in the three forms of 
forceps to which we have alluded can be best learnt from the 
drawings. In Tarnier’s and Milne Murray’s, there are two 
traction rods fastened by*a pivot joint to the blades just behind 
the fienestrae, while in^esvlle's there is a single rod which is 
fastened rigidly to the forceps at the handle side of the lock, 
the same mstening serving as the connecting tie between the 
two blades.* In Tarnier’s and Milne Murray’s forceps, the 
necessvy freedom of movement is obtained by the pivotal 
attachment of the rods, by the power of free rotation of the 
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traction handle, and by an intermediate joint In Neville’s 
forceps, it is obtained by a similar power of rotation of the 
handle, and by two intermediate joints on the rod, one joint per¬ 
mitting lateral, the other vertical movement. In Tarnier’s and 
Milne Murray’s forceps the direction in which traction is to be 



Fig. 409.— Nevillk's Axis-tkaction Forceps. 


N, Butterfly-nut for fixing traction rod to the forceps; J.i, J.2, J.3, joints 
permitting—I, vertical movement: 2, lateral movement; and 3, rotation. 


applied is shown by the relation of the traction rods to the 
handles of the forceps, the rods being kept close to the handles 
without touching them. In Neville’s forceps, there is on the 
movable part of the traction apparatus an artow-head indicator. 



Fig. 410.—Milne Murray’s AxistlRACTlON Forceps. 


f i- 

which is to be kept in opposition to the pointed end of the rigid 
portion of the traction ap^ratus. In the last pattern of Milne 
Murray’s forceps, the position of the traction hanlle can be so 
altered that the line of traction can be made to lie in front of or 
behind the axis of the upper half of the blades. Under ordinary 
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circumstances, the two should correspond, but Milne Murray 
considered that in certain forms of pelvic deformity it was advis¬ 
able to be able to alter their relations. 

As regards the relative merits of the different patterns of the 
forceps, those who are accustomed to any particular pattern 
consider that pattern the best, and unless they find one which 
offers a manifest improvement are unwilling to change. We- 
doubt if there is any marked advantage possessed by one of 
the forms which we have referred to over the others. We our¬ 
selves are accustomed to Neville’s forceps, and prefer it. It lias 
the advantage over the others that the traction apparatus is more 
simple, and that it is only fixed to the forceps after tlie blades 
havelieen applied to the head. In the other forms, tlie traction 
rods are apt to give trouble, during the application df the blades, 
to anyone not perfectly familiar with their working. The objec¬ 
tion has been brought against Neville's pattern that, because the 
traction rod is attached to the handles instead of to the blades, it 



Fic. 411.—TaMiNter’s .\xis-tkactio.\ I'dRru'.s, 


is not a true axis-tractor. We do not profess to be able to offer 
an opinion on this point, but the question was referred on more 
than one occasion to a distinguished scientist- -the late Professor 
G. F. Fitzgerald, F.R.S., and he unhesitatingly expressed the 
opinion that the point of attachment of the rods did not add to 
or take from the qualities of an instrument as an axis-tractor 
provided that the traction was applied in the required direction. 
In NJilne Murray’s last pattern of forceps, it appears to us 
that, if the pivotal attachment of the rods to the blades was 
made rigid, and the horizontal portions of the rods fastened 
rigidly to the handles, ti!e forceps would still lie as truly an 
axis-traction forceps as«they are in their present form, provided 
the joint at the junction of the traction handle to the vertical 
part of the rods was sufficiently free, and was fitted with a 
suitable indicator to take the place of the indicator now afforded 
by the relation of the horizontal portion of the traction rods to the 
handles. 
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The Action of the Forceps .—The forceps can be used for several 
distinct purposes. It can be used as a tractor, rotator, compressor, 
or dilator. Its chief and most important use is as a simple tractor, 
that is, as a means of applying the necessary traction to the 
head to draw it downwards through the pelvis. Occasion¬ 
ally, it is permissible to use it as a rotator, with the object of 
bringing about the necessary internal rotation of the bead. This 
use is seldom required save in cases of occipito-posterior position 
of the head, as we shall subsequently see. The use of the foi'ceps 
as a compressor, i.e., as a means of lessening certain diameters, 
is not one to be recommended. The forceps most usually lies in 
relation to a transverse or oblique diameter of the pelvis, and 
it is but rarely that these diameters offer an obstruction to the 
passage of the head, unless there is at the same time a greater 
degree of obstruction in the antero-posterior diameters, in which 
case the compression of the diameters of the head which lie in 
the transverse or oblique diameters of the pelvis is of little 
advantage. Further, if the foetus is alive, compression is danger¬ 
ous, while if the foetus is dead and compression of the head is 
necessary in order that it may be delivered, there are other and 
better methods of effecting delivery. The use of the forceps as 
a dilator of the uterine orifice is also inadvisable. If possible, 
the forceps should never be applied unless the uterine orifice is 
sufficiently dilated to allow the passage of the head, and, in the 
rare cases in which it is necessary to do so, preliminary dilatation 
should be effected or the cervix incised. 

IndifatioHs, —The indications for the use of the forceps can be 
divided into two groups:—Indications on behalf of the child; 
and, indications on behalf of the mother. 

In the first group are the following indications:— 

(1) A.fcetal heart-rate rising progressively above i6o in the 

interval between the pains, or foiling below 120. 

(2) Tumultuous movements on the part of the foetus. 

(3) The coming away of meconium, unmixed with liquor 

amnii, in ^ head presentation. 

(4) Prolapse of the cord. 

In the second group are the following indications 

fii Accidental haemorrhage and placenta praevia. 

(2) Threatened rupture of the uterus. 

(3) Unduly prolonged second stage, as shown ^y the 

exhausted condition of the patient, 

(4I Convulsions. 

(5) Cardiac, pulmonary, renal* or other form of grave 

organic disease. r c- 

(6) Haematoma of the vulva. 

The foreming indications must not all be regarded as equadly 
absolute. Provided the conditions necessary for the safe applica¬ 
tion of the forceps are fulfilled, they are all absolute, because 
under these drcumstances the forceps furnishes the b^t means 
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of delivering the foetus with a minimum of risk to it and to the 
mother. If, however, these conditions are not fulfilled, then it 
is necessary to decide whether the danger incurred by waiting is 
so great as to necessitate the immediate delivery of the fu!tus, 
and, if it is so great, whether the forceps offers the best means of 
effecting delivery under the circumstances. 

For the Side and ea^ application of the forceps, the following 
conditions must be fuliuled:— 

(1) The uterine orifice must be sufficiently dilsfted to allow the 
passage of the foetus. If it is not so dilated we are using the 
forceps not alone as a tractor, but as a dilator, and, as we have 
said, it is preferable to first effect dilatation of the cervix, and 
then to apply the forceps, rather than to drag the festal head 
through an imperfectly dilated orifice and to rurf.the risk of 
causing deep lacerations of the cervix. If, as sometimes happens, 
the forceps must be applied through an imperfectly dilated orifii e, 
traction must be made yith extreme slowness and gentleness, in 
order to avoid laceration. 

(2) The foetus must present by the vertex, or posterior 
fontanelle, or, if the face presents, the chin must h.ave rotated 
forwards. In other presentations of the head, it is doubtful 
whether the forceps offers a better prospect of effecting delivery 
than do the unaided uterine contractions, and probably it is only 
when the latter are feeble that the forceps will prove of service. 

(3) The greatest diameter of the head must have entered the 
pelvic brim. Even in a normal pelvis and with an axis-lr.action 
forceps, there is always a difficulty in pulling a head which is free 
above the brim into and through the latter. It must be remem¬ 
bered that an axis-traction forceps only enables one to pull m the 
direction of the axis of the upper half of the blades of the forceps. 
If this portion of the blades lies in the axis of the pelvic inlet, 
then our traction will correspond with that axis, but if the blades 
do not so lie, then our traction will not be made in the axis of the 
inlet. If the head is fixed in the brim, the pelvic curve of the 
forceps, and the manner in which the latter adapts itself to the 
head, ensure that, for all practical purposes, the axis of ‘he blades 
lies in the required position, but when the head is ee 

about above the brim there is do _ „actintf a 

Rather, there is the extreme the 

certain amount of energy in pulling .the he^ S®*: 

svmoBvsis Further, if me head is lying at the bnm in an 

asynffic ^ition, the forceps tends to drag it 

ptiition, ind prevents it *om gradually 

Would do if acted on b^^he uterine .^^“"fherrKn 

iU^tio^fo?immeS'deUver;:nt fe probabfe ‘hat^there ^a 
head that results when the blades of the forceps drag the hose 
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of the skull downwards, and the rigid pelvic ring presses the 
calvarium upwards. 

Several writers are opposed to the belief that compression of 
the head by the forceps in one horizontal diameter causes a corre¬ 
sponding increase in the length of the other horizontal diameters. 
Milne Murray, in particular, made a series of interesting experi¬ 
ments on dead infants, which went to show that compression 
of the head with a cephalotribe in one horizontal diameter did 
not cause a cobipensatory increase in the length of the other 
horizontal diameters of the head, but only caused an increase in 
the vertical diameters. We confess we find some difficulty in 
accepting this as correct, but, assuming it to be so in the case of 
horizontal compression, it does not disprove the occurrence of 
compensatoty lateral increase in the case with which we are 
now concerned. When the head is dragged downwards on to a 
narrow pelvic brim, it is compressed, not so much laterally, as 
vertically, the base being dragged downwards by the forceps, 
the calvarium being pressed upwards by the pelvis. Such a 
compression is bound to cause lateral expansion of the head, 
as the lateral diameters are the only ones which are free to 
expand. A similar compression also occurs when the head is 
acted upon by the uterine contractions alone, but here the 
natural mechanism which the head follows minimises the effect 
of this compression, and sufficient time is afforded for the head 
to alter its shape to suit the conditions present. For these 
reasons, we consider that, instead of contracted pelvis being an 
indication for the application of the forceps, it is a contra-indica¬ 
tion, and that the use of the forceps is only permissible as a last 
resource, which failing us, we are prepared to perform perforation. 

(4) Uterine contractions must be occurring with sufficient 
regularity and force to ensure the subsequent detachment and 
expulsion of the placenta, and the closure of the uterine sinuses. 
The danger of the occurrence of post-partum haemorrhage in the 
presence of uterine inertia is considerable, although in some cases 
delivery by the forceps appears to act beneficially on the con¬ 
tractions and to serve to stimulate them. Uterine inertia is 
frequently given as an indication for the application of the 
forceps, but we consider it more correct to regard it as a contra¬ 
indication to their use. The presence of uterine inertia may 
necessitate the use of the forceps, it never indicates its use. 

The Application of the Forceps in Vertex 

PRESENTATIofc. 

During the application of the forceps, t£e patient may be placed 
in the left lateral position or on the back. In this country, 
it is usual to adopt the former position. It requires less assist¬ 
ance, as a single nurse can easily manage the patient when on 
the side, while, if she is placed in the dorsal cross-bed position, 



two assistants are usually required—one to hold each leg- It 
offers the further advantage that it is more easy to follow the 
advance of the head and to take effective measures for the pro¬ 
tection of the perinaeum. On the other hand, if the case iciiiiiies 
the exertion of a considerable amount of traction force, it is easier 
to apply the latter with the patient on the b.ack. If the side 
position is chosen, the patient is placed as shown in iMg 41.’, 
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Fig. 4/*-The Introduction of t.ik Lower o, 

;e: 

is commenced, she should sit on j inside 

back, and, bringing the »eft hand oj^nd ^ 

and the right h^d round ‘“he’fold of the nates. In 

as to encircle the thigh just abo 
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this position, she can provide the necessary counterstrain to the 
traction force exerted W the operator, and so prevent the patient 
from slipping too far off the bed. 

As soon as the patient has been thoroughly washed, disinfected, 
and anaesthetised, the bladder is emptied with a catheter, and the 
membranes ruptured. A careful vaginal examination is then made 
to determine the exact presentation and position of the head and 



Fig. 413.—Rotation of the Handle of the Lower Blade of the 
Forceps to bring the Blade to the Left Side of the Pelvis. 


its relation to the pelvis, the condition of the cervix, and the 
presence of any abnormality of the pelyic walls or the soft parts. 

There'are two methods of applying the forceps, both of which 
have their advocates. The first consist^ in applying it in relation 
to the pelvis, so that one blade lies at one side of the pelvis, 
the other blade at the opposite side, without tajking into con¬ 
sideration the position of the head. The other) the cephalic 
method, in which the forceps is applied in a fixed relation to the 
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head whatever may be the position of the latter, is undoubtedly 
the more correct, and is the method which will allow the head to 
be extracted with the least force. 

The pelvic method of applying the forceps is the easier, and is 
probably the one almost universally adopted in these countries. 
It means that the forceps always lies in relation to either the 
transverse or the oblique diameter of the pelvis, and that con¬ 
sequently the pelvic curve of the forceps always corresponds 



F.G. 4M.-THS Lower Blade or the Forceps .w,,-. 

more or less exactly with the curve of js seized, 

difficulty may be expesienced m locking i v 

head may be injured OY annlied in a vertex 

In the ^ong eac^side of the head, 

presentation so that the blades lie^ g actlv as possible 

the long axis of the occipito-menur diameter of 
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and Baudelocque, and though for a time given up, was re-introduced 
by the modern French obstetricians. At the present time, it is 
strongly advocated by Pinard, Ribemont-Dessaignes, and Whit- 
ridge Williams. The hrst-named stated that whatever was the 
height or position of the head, it should be gripped in a regular 
manner, as we have just described. Williams and Faraboeuf, how¬ 
ever, rightly’point out that when the head is free above the brim it 
is not possible to grip it transversely, since the head when in this 
position usually lies with its antero-posterior diameters correspond¬ 
ing to the transverse diameters of the pelvis, and, consequently, 



I 

Fic. 415 .—The Introduction of the Upper Blade of the Forceps. 


the forceps, if applied to the sides of the head, will also lie in the 
conjugate diameter of the pelvis. Such a position is objection¬ 
able for several reasons. In the first place, the blades take up 
a certain amount of room, and so make still more narrow the 
presumably already narrowed conjugate. Then, the pelvic curve 
of the forceps no longer corresponds with the curve of the pelvis, 
and, consequently, it is impossible to enort traction with them 
in the required direction, and, even if the head is brought down 
into the brim, the posterior blade bridges across the sacral con¬ 
cavity and prevents the head from descending. In all cases, how¬ 
ever, in which the head is in the pelvic cavity or at the outlet. 
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Williams'and Farabceuf agree that the cephalic application of 
the forceps is the proper one, and that, even if the head lies 
with its antero-posterior diameters in relation to the transverse 
diameters of the pelvis and the forceps has to be applied in the 
conjugate, cephalic application is still the better method. I he 
advantages of this method of application are three:-I’lrst, that 
a firm grip of the child’s head is obtained; secondly, that tlie 
he^ is seized in the least injurious manner; and, thirdly, that 



F,o. j" “S', 

the head is pulled daw. in the natural e'i» 

that a minimum amount of force requ ^ ^gthrjds of apply- 

With regard to a •j^o.ce between the two^m 

ing the forceps, we are ® one or the other, and he 

ridan has been brought up to p . , j„ost familiar. It is 
will pibbably adhere to that wit _,„iority of cases there is no 
important to remember that m the majority oi 
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essential difference between the two methods, inasmuch as the 
head most frequently lies with the occiput to the left and in front, 
and in such cases, whether the mode of application chosen is the 
pelvic or the cephalic, the forceps will grip the head .transversely, 
and in relation to the mento-occipital diameter. Consequently, 
it is only in atypical positions of the head that the one method 
differs from the other. These are, however, just the cases in 
which difficulties often arise and in which every manoeuvre that 
facilitates delivery is of assistance. For this reason, we advise 



Fig. 417. -The Blades Locked, and the Axis-traction Apparatus 

APPLIED. 

The head is engaged in the brim; note the direction in which 
traction is made. 

the student to learn both methods, and, in all cases, so far'as 
posable, to endeavour to apply the forceps in whatever mann er 
enables the head to be delivered with the least amount of force. 

We must now describe in detail the stoos in the application 
of the forceps in ^h method, and wiL commence with the 
pelvic method, as it is the more common. 

tte Felvio Method. —When the patient lies in the left, lateral 
position, the left or lower blade of the forceps is taken in the 
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VERSION, AND EXTRACTION IN PELVIC PRESENTATION 

Version—Varieties—IncUcalions—Contra-iiulicalions—Mcilioils of I’crforni- 
ing Version—External Version—Combineii or Hi-polar Version Iniernal 
Version—The Extraction of the I'cctus in I’cluc I’rcsenlalion The 
Extraction of the Pelvic Pole—The Lilxjralion and Pelivcry of ihe 
Arms—The Delivery of the After-coming Head, The Prague Method, 
Martin's Method, Sme’lie’s Method, The Application of the I'orccps. 


; VERSION 

Version or turning is the term applied to the operation by whicli 
one polar presentation is substituted for anotlier, or a longitudinal 
lie is substituted for a transverse lie. 'riiiis, a shoulder presenta¬ 
tion or a pelvic presentation may be changed by \crsion into a 
cephalic presentation, or a shoulder presentation or a cephalic 
presentation into a podalic presentation. 

There are two varieties of version, each named after the resultant 
presentation. These are:— 

I. Cephalic version, by which a pelvic presentation or trans¬ 
verse lie is changed into a cephalic presentation. 

II. Podalic version, by which a cephalic presentation or trans¬ 
verse lie is changed into a pelvic presentation. 

Indications .—Version is possible in all cases in which the 
presenting part is not so deeply engaged in the pelvis that it is 
impossible to push it above the pelvic brim. It is indicated in 
two classes of cases 

(1) In all cases of transverse lie of the fetus. 

(2) In certain cases of longitudinal lie, in which the presenta¬ 
tion of the opposite pole of the fa*tus is likely to improve the 
prognosis for either the mother or the fetus. 

"'Asa head presentation offers the best prospect to the l<i tus, 
cephalic version is the Variety of version always to be chosen in 
the first rlasfi of case, and it is only if the head cannot be inducra 
to engage m the brim,'If it engages in a faulty attitude, or if the 
immediate delivery of the fetus is required in consequence of 
some comjilication, as a prolapsed cord, that podalic version is 
performed instead. 

IMS 
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rii Id the second class of case,^" cephalic version is indicated in 
pelvic presentation under certain circumstances, and to these we 
have already referred.=‘‘,/'/Podalic version, on the other hand, is 
indicated in all cases of brow or face presentation which cannot 
be changed into a vertex presentation, and in posterior fontanelle 
presentation, provided that the pelvis is sufficiently large to allow 
the passage of the foetus. It is also indicated in certain cases of 
prolapse of the cord, of placenta praevia, and of flattened pelvis. 

C ^ra^udiegti ons. — The performance of version is contra- 
indicated under the following conditions;— 

fi) If it is obvious that, even after version, the foetus cannot be 
delivered without mutilation, owing to its size or to the presence 
of pelvic contraction. 

If the membranes have been ruptured for a considerable 
time, and the retraction ring is more than two and a half inches 
above the symphysis pubis, in consequence of the danger of 
rupturing the uterus during the necessary manipulations. 

(3) If the foetus is in great part expelled from the uterine cavity, 
anothe uterus is tightly contracted down on the remainder. The 
performance of version necessitates the replacement in the uterine 
cavity of the already expelled portion of the foetus, and this can¬ 
not be done without the gravest risk of uterine rqpture. 

There are three methods by which version can be performed, 

I. External Vorsinn . the turning of the foetus by external 
manipulations, performed with the hands on the abdominal wall. 

II. Bi-pnlf”’' rnmhinAH Version, the turning of the 
, foetus by associated external and internal manipulations, the 

former performed with one hand on the abdominal wall, the latter 
with the Angers in the uterus. 

III. Internal Ve rsion, i.e., the turning of the foetus by internal 
manipulations, per^ihed with the whole hand in the uterus. 

In choosing the method to be adopted in any particular case, 
we are guided by the general principle that version should be 
perform^ with the least amount of intra-uterine manipulation 
possible. Consequently, external version is in all cases the method 
of choice; if it cannot be performed bi-polar version is chosen; 
and, if this too is impossible, internal version is performed. 

External Version. 

External version is the term applied to the turning of the foetus 
by manipulations practised through the abdominal wall. It was 
Arst intiMuced by Wigandf in 1807, and though for many years 
it did not meet with the recognition it de^rved, and even still is 
not the method selected in many cases in which it is practicable, 

• Vidt PMt IV.. Chap. VI., p. 417. 

I * Ueber Wendnng dorch inaaere Handgiiffe,’ Hamburfffr MA Mag., 1807, 

. i.. p. sa- 
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>?‘™duced first, but it is held in the 
"ft hand serves as the vaginal guide. The 
nght bl^e, on the other hand, is held in the right hand while 
the left hand serves as the vaginal guide. If the Lad is high in 
the peWis the operator must sit upon a low seat, as otherwise 
he will not be able to get his hands sufficiently low to pull in the 
correct direction. 


The Cephalic Method. — The principal points of dilierence 
between the cephalic and the pelvic methods of apjilying the 
forceps are as follows:—As soon as the patient has lieen thoroughly 
washed and disinfected, introduce as much ’of the hand as is 
necessary and determine the position of the posterior ear. Then, 



Fig. .fso.— Thk Relation of the Forcefs to the Head in a I’ih.st 
Vertex Presentation with the Hack in Front. 


apply over that ear the corresponding blade of the forceps. If 
the ear is directed to the left side of the pelvis, apply the left 
blade; if to th*! right side, apply the right blade. If the head lies 
transversely, apply the left blade if the occiput points to the left, 
and the right blacfe if the occiput points to the right. If the h<ad 
lies antero-posteriorly, and, consequently, neither ear is posterior 
to its fdlow, apply .the left blade first over the ear which is 
directed towards the left side. As soon as the first blade is in 
position, apply second blade over the opjxwite ear._ The 
blades are guided into position by means of a hand in^ the 
vagina passed upwards beside the head, as has been described. 
Iffhe patient is lying on the left side, the left hand is introduced 
in all cases into the vagina. If the patient is lying on the back, 
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the right hand is introduced when the left blade is being applied, 
the left hand when the right blade is being applied. In all cases, 
we endeavour to make ^e forceps lie with the blades over the 
ears,, and with its long axis corresponding to the occipito-mental 
or sub-occipito-bregmatic diameter of the head (v. Figs. 420, 
421}. In cases in which the right blade, is applied first, a slight 
difliculty will arise in that, when the left blade is introduced, it 
will lie above the right, and the locks will not fall together. This 
difficulty can be overcome by rotatmg the left handle round the 
right handle, and so bringing them into their correct relation. 

It will be noticed that, if the instructions given above are 
followed, when the head lies with its antero-posterior diameters 



Fit'.. ^21 .—The Relation or the Forceps to the Head in a Second 
Vertex Presentation with the Back in Front. 


corresponding to the transverse diameter of the pelvis, the 
forceps will lie in the antero-posterior diameter of the pelvis. 
This position, although it discounts the existence of the pelvic 
curve of the forceps, is, as we have already said, sanctioned by 
French writers in all cases in which the head lies in the pelvicj 
cavity or near the outlet. Pinard advises its use in cases in which 
the head is above the brim, l>ut he appears to be the only writer 
to do so, and, indeed, the practice appears open to too many 
objections to need consideration. 

The forceps having been applied by whichever method is 
thought best, the next point is to extract the foetus. As soon as 
the Iwdes have been loued, the axis-traction apparatus is appSed, 
the butterfly-nut that holds the blades together is screwed up 
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just sufficiently tightly to prevent the blades from falling apart, 
and traction is made as shown in Fig. 417. At first, traction 
should be made with one hand, and it is only in the event of 
this proving insufficient that both hands are used. Traction is 
made intermittently, and, if uterine contractions are occurring, 
should be made concurrently with them. The direction in which 
to pull is shown by the indicator on the axis-traction apparatus. 
If the head is entering the brim, we first pull downwards and 
backwards in the axis of the inlet (v. Figs. 4i7.4i9). Then, 
as the head passes into the pelvic cavity, we pull almost directly 
downwards, then directly downwards, then, as ihe head approaches 
the outlet, dowiiwards and forwards, and, lastly, as the head 
emerges, almost directly forwards. As the head is passing over 
the perinaeum, the forceps may be removed, or be allowed to 
remain. Many writers recommend its removal, but Milne Murray 
considered that a great part of the value of axis-traction was 
lost by doing so. Personally, we do not consider that it is a 
matter of much importance which course is adopted. The 
advantage of removing the forceps is that the head, when liorn, 
is free, arid the forceps is out of the way. 


The Application of the Forceps in Presentations other 

THAN THE VERTEX. 

So far, our remarks have been intended to apply to the use of 
the forceps in vertex presentation only, but there are also other 
presentations in which the forceps may have to be used, and with 
these we must now deal. We may preface what we ® 

say by repeating that, for the safe and easy application of the 
forceps, the vertex must present. In all other presentations the 
application of the forceps is difficult, and attended with risk, 
consequently, it is only in the presence of an urgent indica 10 
delivery that the forceps ought to be applied in such , 

In O^pito-posterior Position of tte W-H '"/'X‘o, 
happens that, in consequence of delay during the se .u 
labour due to failure of an occipito-postwior 
to rotate, the forceps has to be applied. In 
extraction of the head, internal rotation may m “ the arch 
the occiput eitt^er directly posterior ‘ ,t "nd 

of the pube^ In the former case, delivery is more d fficult, and 

deep lacerations of the perinsum and "htLl and turn so 

latter case, the forceps will-rotate with the h^, “d “ 
that its pelvic curve is looking backwards instep of fomards, 

thus necessitating its remov^ and .^'^PPk , V must be 

is easy to do, Md, accordingly, if possible, the he^^imw ^ 
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floor, traction is made, and it is pulled down on to the latter. 
Then, if traction is continued, the head will in some cases rotate 
of itself under the influence of the pelvic floor, and bring the 
occiput anteriorly. If it does not do so, Whitridge Williams 
recommends* gentle rotation of the forceps during traction in 
such a manner as to bring the occiput forwards. If such a 
rotation occurs, the forceps must be removed and re-introduced 
in a proper position, as has been already described. If the head 
cannot be made to rotate forwards, the exertion of a .considerable 
amount of force will probably be required in order to effect 
delivery. As the cfcciput is emerging, the handles of the forceps 



Fig. 422.—The Relation of the Forceps to the Head in an 
UnCORRECTEO OCCIPITO-POSTERIOR POSITION OF THE VERTEX. 

must be canied well forward towards the abdomen of the mother, 
and then, as soon as the occiput is bom, carried backwards in 
order to bring the face from behind the symphysis. 

In Face Presentation. — The forceps may be occasionally 
reqiured in face presentation, but as a mle it is better if 
possible to avoid its use. If it is used, it is e-iwnrial in the 
mterests of the foetus that the cephalic method of application is 
adopted, as the forceps, irregularly applied to the head in a face 
presentation, may directly bring about the deiith of the foetus by 
causing pressure on the vessels and nerves of the neck. The 
forceps can be applied provided the &ce lies either transve^ly 

• OA«<.,p.37a. 
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it constituted a great advance in obstetrics by enabling external 
to be substituted for internal manipulations. 

/wdica/was.—External version is the method of choice in all 
cases in which it is nwessary to alter the presentation of the 
foetus, and its adoption is only limited by necessity, since in some 
cases, it is impossible to perform it. For its performance, the 
following conditions must be fulfilled : — 

(il The foetus must be freely movable in the uterus. 

f2) The abdominal walls must be relaxed. 

(3) It must be possible to palpate the fcetus rnd distinguish its 
different poles. 

Operation .—The operation of external version is not a painful one, 
and, consequently, an anaesthetic is not necessary on this account. 
In many cases,'however, an anaesthetic may be necessary, in order 
to obtain complete relaxation of the abdominal muscles, as, if 
they are contracted and rigid, it is impossible either to ascertain 
the position of the foetus correctly, or, having ascertained the 
position, to ailter it. As soon as relaxation of the walls has liecn 
obtained, the obstetrician sits on the couch beside the patient 
in the position adopted when performing abdominal palpation, 
and ascertains the exact position of the foetus. He then places 
one hand over the pelvic pole, the other over the cephalic pole. 
If he desires to perform cephalic version, he gently pushes the 
cephalic pole with the corresponding hand in whatever direction 
brings it over the pelvic brim by the shortest route. If the head 
is at the fundus, and each route is equally direct, it is probably 
better to push the cephalic pole in the direction of the hrtal bark, 
the pelvic pole in the opposite direction, as in this way flexion of 
the head is maintained. The choice of the route in such cases is 
not, however, of much practical importance. 'If we desire to per¬ 
form podalic version, the opposite procedure is adopted, and the 
pelvic pole of the feetus is brought over the pelvic brim. As soon 
as the required pole has been brought over the brim, the final 
step consists in ensuring that it remains there and liecomes fixed 
in the brim, as it is often inclined to slip away and the original 
presentation to recur. For this reason, there is very little use in 
performing external version until labour has commenced. Then, 
having turned the feetus, a head presentation can be kept in 
position either by holding it over the brim until the uterine con¬ 
tractions fix it, or by applying a firm abdominal binder supple- 
metited by two longitudinal compresses, one at each side of the 
foetus, to prevent the latter from slipping round. If me^ 
measures do not succeed, the membranes must be rujrtured, in 
order to enable the uterus to contract down on the body the 
foetus and so maintaice'the position of the latter. After^ podahe 
version, it is usually customary to draw down a foot into the 
vagina, but as this cannot be done by external manipulation, it 
must be considered as a part of combined or internal version 
rather than of external version. 
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Bi-polar or Combined Version. 

• Bi-polar, or combined external and internal version is the term 
applied to the turning of the foetus by associated external and 
internal manipulations, the former performed with one hand on 
the abdominal wall as in external version, the latter with two 
fingers of the other hand in the uterus. According to Winckel, 
it was first recommended by Hohl* in 1845, but it has come to 
be invariably associated with the name of Braxton Hicks,t to 
whom the perfecting and popularising of the operation are un¬ 
doubtedly due. 

Indications. —Bi-polar version is indicated in all cases in which 
external version is impossible, or insufficient in consequence of 
the necessity for drawing down a foot 'into the vagina. To 
perform it, the, same conditions must be fulfilled as for external 
version, with the addition that the cervix must be sufficiently 
dilated to admit at least two fingers. 

Operation .—In almost every case an anxsthetic is necessary, 
as the introduction of the hand into the vagina causes pain, and 
leads to straining on the part of the patient. Such straining 
prevents the proper use of the abdominal hand, and, in cases in 
which the membranes are ruptured during the operation, may 
cause the forcing down of the cord past the presenting part. The 
classical operation of combined version, as described by Braxton 
Hicks, is as follows;—The patient is placed in the dorsal cross¬ 
bed position, and the hand corresponding to the side at which 
the limbs of the feetus lie is introduced as far as is necessary 
into the vagina, while the other hand is placed externally over 
the breech of the foetus. The external hand then presses gently 
but firmly on the breech so as to push it downwards and towards 
the side at which the feet are situated. As it recedes, the hand 
follows it, while, at the same time, the fingers of the vaginal hand 
introduced through the cervix push the head upwards and towards 
the opposite side. When the breech has been pushed down to 
about the level of the umbilicus, the head will have cleared the 
brim, and the shoulder will be opposite the uterine orifice. The 
shoulder is then pushed upwards in the same manner as was the 
head, and, after a little further depression of the breech from 
without, the knee will be found within reach of the vaginal finger 
and can be hooked down until the foot in turn comes wi*^hin 
reach. The operation is completed by drawing the foot through 
the os, and pushing the head into the fundus with the external 
hand. 

/ If we desire to perform cephalic versionf In the case of a breech 
or a shoulder presentation, the procedure is almost identical with 

* Vortrfige, 1845, S. 189; and II. Aufl., 1862, S. 789. , 

t ‘On Combing External and Internal Version,' Trans. Obst. Soc. Land.. 
' vol. V., 1863, pp. 219-239, and Appendix, pp, 263, 266, 
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that just described, save that the breech or shoulder, as the case 
may be, is pushed uptyards with the vaginal Angers while the 
head is pushed downwards from without. 

' It has been customary to perform bi-polar podalic version at 
the Rotunda Hospital for some years in a slightly diflcrcnt 
manner, and as the Rotunda..joetbod offers certain advan¬ 
tages, particularly in cases of placenta prxvia, we shall desrrilx; 
it. The patient is placed in the dorsd cross-bed position, and 
an anzsthetic is administered. The e.xact position of tin; fo tiis 



Fio. 424.— COMUINEU Ver.sion. 

The method of bringing the foot through a small <» 

upwc-'-is over the foot with the angers in the vagina 

is thed ascertained by abdominal. Jjy** back 

turned by external version ‘L‘®o^er part of ^the uterus, 

towards the fundus, and itslimbs in the breech is 

The hand corresponding io ‘i’f ^ide towa ds ,he 

turned is then introduced into the v«in , . opposite 

breech lies on the mother^ right, breech of the 

hand U placed on the abdomintd w^l ov« the^w^ 

foetus. Two fingers of the vagind drawn down into the 

uterus, and the foot is felt for, seized, and drawn aow 
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vagina. If the foot is not within reach, it is brought nearer 
the internal os pressure with the external hand over the 
breech. It sometimes happens that the uterine orifice may be 
of sufficient size to admit thb foot alone or the fingers alone, but 
will not accommodate all three. In such cases, we have found 
the following manipulation of useHaving passed the fingers 
into the uterus, and caught the foot, draw the latter down as far 
as possible, and in such a position that the toes point towards 
the uterine orifice. Then, draw the fingers out of the uterus, 
place them round the cervix as shown in Fig. ^24, and with 
them push the cervix upwards over the foot, while at the same 
time the external hand makes the foot descend by pressure upon 
the breech. In this way, the toes can often be brought through 
the uterine cfifice, and can then be caught by the vaginal finghrs 
and the remainder of the foot brought down. Lastly, the head is 
pushed up to the fundus with the external hand. 

Internal Version. 

Internal version is the term usually applied to the turning of 
the foetus by internal manipulation performed by the whole hand 
introduced into the uterus. The term' internal version' is to some 
extent a misnomer, inasmuch as in no case is the internal hand 
alone used. In reality, internal version, so called, is a combined 
external and internal version, and differs from the method that 
has been ju^t described in that the whole hand is introduced into 
the uterus instead of two fingers, the use of the external hand 
being identical in both methods. For this reason, the terms 
applied to the two methods by Winckel are preferable to those 
in common use, i.e., for bi-polar version—‘combined indirect 
version,’ and for internal version—‘ combined direct version.' 
As, however, the term internal version has come to be generally 
recognised and its meaning understood, we prefer to make use 
of it. 

Indications .—Internal version is indicated in all cases in which 
external or bi-polar version is impossible. For its performance, 
one condition is necessary in addition to the gener^ conditions 
already given, namely, that 

dl]at 6 a 4 l.j 4 RaUte Theoretically both cephalic 

and podalic version' can be performed by internal version, 
and both D'Outrepont^^ and Busch have described methods of 
performing cephalic version in this way, but, at the present time, 
it is generally recognised that if labour has reached such a stage 
that it is possible to mtroduce the ^ntire hand into the uterus, it 
is preferable to perform pmla^c r athef than cephalic version, as 
the former is more easy of performance, and can, if necessary, 
be at once followed by extraction. 

Operation .—For the performance of internal version the patient 
* ' Abh. and Bdtrige,' Wanburg, 1817, Theil 1 .. p. 69 
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may be placed^p^JtecJeft aids in tbs usual obstetrical position, 
or on herbg^^,^(i ^oss-bed. position. We consider that the 
latter position is the better of the two, as it enables more use 
to be made of the abdominal hand, and so we shall descrilie 
how the operation is performed when the patient is in that 
position. 



Fig. 425.-INTERNAL Version. Seizing a Foot. 

' The fiist-ster in the opcr^ion, as in all methj^s of p^orm 
ing version, consists in ascertaming as caret y 

piKentatioD apd^ositiaa ol tke Into ^ 
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the head into the fundus of the uterus, and at the same time 
drawing down the foot more deeply into the vagina. The 
first step calls for no comment save that the choice of the 
hand to be introduced into the uterus depends on whether the 
head or the shoulder presents. 

The correct method of parrying out the second step has 
given rise to endless discussion, and may be regarded as one of 
the hereditary ipoot points of obstetrics. In some works, pages 
are devoted to a discussion on the hand which should be 
introduced into the uterus, and the foot which should be pulled 
upon. Inasmuch as it appears that the most distinguished 
obstetricians hold diametrically opposite opinions on these points, 
and as each contends that the method he recommends offers 
advantages 'oVer. all others, it would Appear that there cannot 
be a very great difference between the methods. This view is 
supported by our clinical experience, which has taught us that 
the best hand to introduce is the one which naturally adapts 
itself to the position in which the feet of the foetus are placed, 
and that the'best foot to draw down is the foot most easily 
reached. Thus, in a transverse presentation, we, personally, 
use the right hand when the lower limbs lie en the right side 
of the mother, and the left hand when the^ lie on the left 
side. In a head presentation we use the right hand in all 
positions of the foetus save when the limbs are to the right and 
in front. In such a case, the left hand is more suitable. A 
left-handed operator will reverse this procedure, and in a head 
presentation use the left hand whenever possible. Other operators 
again will use the hand corresponding to the position of the 
limbs—the right hand if the limbs are on the patient's left, the 
left hand if the limbs are on the patient’s right. The selection of 
the hand is of little importance, save that it is wise to use the 
hand that gets into the required position most easily and with the 
least cramp. 

Still more divergent opinions have been expressed with regard 
to the foot that is to be drawn down. Sir J. Simpson, Barnes, 
Playfair, and almost all the older English writers, recommend 
that in transverse presentation the upper foot, the foot 
belon^ng to the opposite side to the presenting shoulder, should 
be seized (v. Fig. 425), on the ^ound that by pulling upon it a 
more complete rotation of the icntus round its longitudinal axis 
can be produced. On the other hand, other writers, notably 
Winckel and Galabin, recommend that the lower foot 1 ^ seized, 
on the ground that the rotation that'is thus caused is less com¬ 
plicated. As we have already saidv wa-consider that there is no 
special advantage to be giuned by selecting either one or the 
other, and that the correct foot to seize is the one that comes first 
to our hand. 

The final step of the operation—the pushing up of the head to 
the fundus of the uterus—^is a most essential one. The immediate 
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result of drayring the foot down is that the presentation becomes, 
in most cases, the complex one of a foot and a head, or some¬ 
times of a foot, a hand, and a head (v. Fig. 426), and, if this was 
allowed to persist, delivery would be impossible. Accordingly, 
the head must be pushed up to the fundus, usually with the 
external hand, and a longitudinal lie of the fwtus thus obtained. 

A If the lateral position instead of the dorsal is chosen for the 



Fig 426— Internal Version 

operation, the patient is plac^ upon of 

which the feet are turned, whatever ^ay be th p 

s: ITS 

c»,s.W P«l.- Th. 
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operator sits^ on a low stool in front of her, and introduces 
the hand which he considers most suitable, taking care to keep 



Fig. 497.—Internal Version. 


The right hand ontaide the vagina draws dliwnnhe foot by means of a fillet 
applied round the ankle, while the fingers of the left hand in the vaaina 
push the head upwards. 


inside the amniotic sac. The use of rubber gloves is a distinct 
advantage, as it ensures asepsis, and, if they are kept wet 
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in lysol solution, makes the hand smoother and diminishes 
friction. The operator then seizes the foot that first offers 
itself, and draws it down towards the uterine orifice, while at 
the same time by pressure with the external hand applied over 
the abdominal wall the breech is pushed upwards and towards 
the side at which the feet lay {v. Fig. 425), By this means, the 
foetus is brought into the position shown in Fig. 426, and the 
foot is brought into the vagina. The external hand is then 
placed on the foetal head and pushes the latter directly upwards, 
while, at the same time, the foot is drawn more deeply into the 
pelvis. As soon as the head has been pushed into the fundus, 
version is complete. 

If the case is one of neglected shoulder presentation, the per¬ 
formance of internal version may be most difffcult or even 
impossible, owing to the difficulty of effecting the final step of 
the operation and pushing the head up to the fundus. If the 
method of doing so, which we have just described, fails, the plan 
shown in Fig. 427 may be adopted with succe.ss. A fillet of 
iodoform or sterilised gauze is passed over the fbot wliich has 
been drawn down into the vagina and fixed round the ankle by a 
clove hitch. The ends of the fillet are brought outside the vagina 
and held in the right hand, so that, by applying traction to thi^m, 
the foot can be brought down without the necessity for intro¬ 
ducing the hand into the vagina. This leaves the latter free for 
the introduction of the left hand, and, with the fingers, the head 
is pushed upwards from below, while at the same time an assistant 
also presses it up from outside. In this way, we have three forces 
uniting to complete version, the vaginal foot is being drawn down 
by the right hand, the head is being pushed up from the vagina 
with the fingers of the left hand, and is also being pushed upwards 
externally by the hand of the assistant. 

In most cases of neglected shoulder presentation, the hand 
corresponding to the presenting shoulder has prolapsed into the 
vagina. In these cases, a gauze fillet should lie slipp^ over the 
wnst, in order that subsequently, during the expulsion of the 
foetus, the arm may be kept by the side of the Iwdy and prevented 
from slippiiw upwards beside the head. It is unnecessary to 
make any e^rts to replace the arm prior to the performance of 
version. The hand may be introduced into the uterus Iieside it, 
and then, as the breech is brought down and the head pushed 
up, the arm will be drawn upwards by the rotation of the ta‘tal 
body. 



ioi6 


OBSTETRICAL OPERATIONS 


THE EXTRACTION OF THE FCETUS IN PELVIC 
PRESENTATION 

In the following sections, we shall discuss the delivery of 
the foetus when it presents by the pelvic pole, and when the 
conditions of the case call for assistance to the natural efforts. 
These procedures are analogous to the delivery of the foetus by 
the forceps when the cephalic pole presents. 

Indications. —The indications for extraction in pelvic presenta¬ 
tion are almost identical with those already given for extraction 
by the forceps in cephalic presentation, and . may be divided into 
the following groups 

(1) IndicE^icns that the life of the foetus is in danger, as shown 
by the rising of the rate of the foetal heart above i6o or its falling 
below 120; tumultuous movements of the foetus; and the coming 
away of meconium while the breech is still above the brim. 

(2) Certain cases of prolapse or presentation of the cord. 

(3) The appearance of the symptoms of threatened rupture of 
the uterus. 

(4) The occurrence of complications which threaten the life of 
the mother, such as certain cases of ante-partum haemorrhage, or 
eclamj^ia. 

(5) The presence of maternal organic disease necessitating the 
shortening of labour, as in certain cases of cardiac, renal and 
pulmonary disease. 

(6) Failure of the natural efforts to effect delivery in consequence 
of uterine inertia, obstruction to the passage of the breech at the 
pelvic brim, or impaction of the breech in the pelvic cavity. 

In order that extraction may be successmlly accomplished, 
the pelvis and vaginal canal must be of sufficient size to allow 
the passage of the foetus, if necessary, after reduction by crushing 
or embryotomy; and the cervix must be sufficiently dilated. 

Operation. —The extraction of the foetus in a pelvic presentation 
may be divided into three distinct procedures;—The extraction 
of the pelvic pole; the liberation and delivery of the arms; and 
the delivery of the after-coming head. 

If we are compelled to adopt the first procedure, the others are 
usually also necessary, and, sometimes, even when the pelyic pole 
of the foetus has been expelled spontaneously, the second or third 
procedure or both have to be adopted. ' 

A The Extnustion of the Pelvic Pole.—The patient is placed in the 
dorsal cross-bed position. If the pelves and the vagina are roomy, 
or if the patient is a multipara, and jf tl^e breech is not impacted, 
the administration of an anesthetic is not necessary, but, as a 
rule, it is advisable, and, if the case presents any difficulty, is 
essential. The first step of the operation is tq ascertain the 
part pf the child on which traction can be made, and the 
means by which it can be best applied, in the particular case 
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with which vie are dealing. ^Traction can be best applied by 
pulling with the hands on one or both of the legs of the fcctus, 
and this course is usually possible if the breech is not impacted 
in the pelvic cavity.If the breech is so impacted, traction can 
be best applied by the fingers hooked into one or both groins, or. 
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Fig. 4 a8 .-THE Extraction op the 

• Bringing down a leg. 

The fingers of the left hand in the uterus flex the leg by prc»urc * 

" * the knee. 

by a gauze fillet passed* over a if the foot 

vaflrin9..o/ AcCOrdiflfi[ly> in ft _.ifkAthfkr 
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has descended into the pelvis, it is rarely possible. To bring 
down the foot, the hand corresponding to the side at which the 
feet lie, the left hand if the feet are on the mother’s right side, 
and vice versa, is passed into the vagina, and the fingers pushed 



Fio. 429.— Thb Extraction op thb Pblvic Pole of the Fcbids. 
Bringing down a Leg. 

The fingers of the left hand in the vagina draw the foot through the 
uterine orifice. • 

upwards between the thigh and the uterus as shown in Fig. 428. 
If the pelvic presentation is complete, if thetfeet lie beside 
the thigh, the foot is at once reached and can be seized and drawn 
downwards. 2 If, however, the legs are extended, then it is neces- 
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sary to push the fingers farther upwards into the uterus until the 
lower leg is reachra. Then, two fingers are hooked over the 



Tdaction on thb Leg* 
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pelvic brim. The foot itself can be then caught in the fingers 
and drawn downwards as shown in Fig. 429, This procedure has 
the double effect of bringing the foot down and so enabling traction 
to be made upon it, and of lessening the size of the presenting 
breech by the thickness of the thigh. Traction is then made on the 
foot, at first in the axis of the pelvic brim, and later, as the breech 
descends, in such a direction as to follow the curve of the pelvis 
(v. Fig. 430). If the breech refuses to advance, the hand must 
be again introduced and the other foot brought down, so as to 
still further reduce the size of the presenting part If the skin 
of the foot is so slippery that a firm grip cannot be obtained, it is 
well to cover it with a soft cloth, and this also serves to prevent 
the occurrence of abrasions. 

^ If the b^ch has entered the pelvic cavity, it is seldom possible 
to bring down the foot, and, consequently, we must resort to other 
means of applying traction. This is most readily done by hooking 
the fingers into the groins and pulling upon the latter. At first, 
the anterior groin alone is within reach, and the index-finger or 
the index and middle fingers passed upwards between the breech 
and the anterior pelvic wall are hooked over it, and traction 
applied (v. Fig. 43i).e‘ The amount of force that can be applied 
in this way is not very great, but still is sometimes sufficient. 
The strength of the fingers can be considerably increased by 
grasping the wrist of the same hand firmly with the other hand, 
as an ^ditional support is thus given to the flexor tendons. If 
the anterior groin is drawn down a little way, it will be then found 
possible to pass the fingers in a similar manner into the posterior 
groin, and to draw it down. In this manner, by alternate traction 
on each groin, the breech is brought down to the pelvic floor, and, 
as soon as this is done, it will be perhaps possible to get a finger 
into both groins simultaneously (v. Fig. 432). In all cases, care 
must be taken that the finger is placed in the angle of the’ groin, 
and traction made directly down into the angle in such a manner 
as to avoid any outward pull on the femur, as such a force would 
be very likely to cause the firacture of the latter. 

■^If the breech is so firmly impacted in the pelvis that it resists 
these efforts, some method must be adopted by which stronger 
traction can be applied. There are various methods of doing 
this, but their adoption means a greatljr increased risk of injury 
to the foetus. The safest method consists in passing a fillet of 
gauze over the groin, and bringing the ends outside the vagina, but 
the application of the fillet is often a matter of difficulty. / The 
easiest manner of applying it is as fellows:—Take a small piece 
of double gauze about ei^teen inf,he^ long and two inches wide, 
and rolled Tike a bandage. The free end of this roll is held in the 
left hand, and the roll itself is push^ upwards between the thigh 
and the anterior pelvic wall, in such a manner th^t as it advances 
it unrolls. As soon as it has been pushed above the angle of the 
groin, it is pushed inwards across the latter until it comes tu 
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lie between the thighs. Then, the fingers are pushed upwards 
from below between the thighs, and the roll of gauze caught and 
drawn downwards. If the first piece of gauze which was intro¬ 
duced is not sufficiently strong, a stouter piece can be knotted to 
one end of it and drawn over the groin. Traction is then applied 



F«;.* 43 i._Th. Extkaction of the Peuv.c Polh of the 1 -o:tus ev 
Traction on the Aniehior Groin. 

The finger of the left hand bAked info the anterior groin emleavours to 
pall the latter down. 


to the ends of the gauze, taking t*”,|'’j*J*„‘“JJl^he*aMlerMd 

Fig. „3, ^th. L Ear 

that there is no outward stratn on the . borte-filUt. 

of applying the gauze consists in using a catheter as a 
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Take an ordinary No. lo or 12 rum-elastic catheter with a strong 
stylette, thread it with a piece m stout silk or twine, and bend its 
upper end into a semicircle corresponding in size to the circum¬ 
ference of the thigh. Then, slip the catheter upwards anteriorly 



Fio. 43a.—T hb Extraction dr tub Pblvic Polb or tbb F<btus by 
Traction on Bosh Groins. 


The breech has been brought down to the,nelvic ontlet, and an Index 
finger is hooked into each groin. 


tintU the tip can be guided over the groin, and lies somewhere 
. ]pear the symphysis of the foetus. Hdd the stylette by the ring. 
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and push the cptheiter itself gentijr upwards, and the curve which 
has been riven to the stylette will guide the tip of the catheter 
downwards between the thighs, where it can be reached with the 
fing ers. The end of the silk is caught and knotted to a piece of 



Fig. 433,—Tks Extbactioh of iHE^ANTMioR^Csoiii. 

MBMk OF A GAOZB FiLlfT 

. fha ave of the catheter by 

gauze, which is then drawn up to th gently 

meani^ of the silk. The catheter “f ov« tli 

withdrawn, and, at the same time, the gauze is cameu 

srrrtin. 
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^ If the breech cannot be extracted by these measures, it is most 
unlikely that the foetus can be delivered without sustaining serious 
and perhaps fatal injuries, and, consequently, the methods which 
we are about to describe should not be adopted unless the 
foetus is dead, or all other means of extraction have failed. These 
methods are'the use of the blunt hook,^the application of the 
forceps, or the cephalotribe. ^The blunt hook is applied usually 
over the anterior groin, and traction is then applied as in the 
case of the filtat. For the foetus, it is always a dangerous instru¬ 
ment, as the point of the hook may cause considerable abrasion 
of the skin, or may even open the femoral vessels. Further, in 
the hands of an unskilful operator, it may cause injury to the 
maternal soft parts. We have ourselves no experience of its use, 
but it does, not seem to offer any advantages over the fillet, while 
it is very much more dangerous. If the fillet cannot be applied, 
the blunt hook might be tned. It is, however, an instrument which 
is very seldom carried in the modern obstetrical bag. If it is 
used, care must be taken to bring the '^point of the hook down 
between the* thighs in such a manner that it presses as little 
as possible on the foetal tissues, and is not in contact with the 
maternal soft parts. ?The forceps has been recommended by 
many writers as a means of effecting delivery*in these cases, and 
notably by Lusk, but at the present time there are not many 
advocates of its use. It possesses the disadvantage that it is ill 
adapted for seizing the breech, and that consequently it must be 
screwed up so tightly, to prevent it from slipping, that it will 
almost certainly injure the foetus. If, however, all other means 
have failed, and the life of the foetus cannot be saved, it may 
enable delivery to be effected. In such cases, it is applied as 
nearly as possible over the thighs of the foetus. -7 The last instru¬ 
ment, to which we may be compelled to resort in cases of marked 
disproportion between the size of the breech and the pelvis, is the 
cranioclast. It is to be applied in relation to the bi-trochanteric 
diameter of the pelvis, and by crushing and reducing the size of 
the latter may enable delivery to be effected. 

Whatever method of extracting the breech is adopted, it must 
be supplemented by firm pressure over the uterus, made in such 
a direction as to push the foetus downwards into the pelvic brim. 
3 The Liberation and Delivery of the Anna. —In all cases in 
which the arms become extended, and, leaving their normal 
position, pass upwards beside the head, it is necessary tV) bring 
them down again before proceeding to deliver the head. The 
bringing down of extended arms is <always a delicate operation. 
In most cases, there has bera alrj^y some delay, and it is now 
necessary to complete delivery as rapiAy as possible, or the life 
of the fmtus will be lost; but, if in our efforts to save time any 
manipulation .is performed in an improper mapner, there is a 
great risk of fracturing the humerus or the clavicle. In some 
cases, indeed, it may be impossible to avoid such an accident, 
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hut in the greater proportion of cases, skill and knowledge of the 
manipulations' necessary will prevent its occurrence. The all- 
important point to remember is that pressure must be so made 
that the arm can respond to it by the natural movements |x>r- 
mitted by the joints. A common mistake consists in pulling upon 
the centre of the humerus in such a direction that the arm can 
only respond to the force applied by fracture at the point of 
pressure. The arm may lie in one of several positions. It may 
be completely extended at both shoulder and ellipw, it may he 
extended at the shoulder alone, or it may lie in front of the face 
or behind the head. The two most common positions are first 
where the arm is completely extended and lies straight upwards 
beside the head, and secondly where the whole arm is raiscil 
until the elbow lies at the level of the face, hut the forearm is 
still flexed at the elbow. As the feetus lies in the peTvis, tlic bis¬ 
acromial diameter more or less closely corresponds to one ohlii]ue 
diameter of the pelvis, and, consequently, one arm is posterior and' 
in relation to the sacrunt, the other arm anterior and in relation 
to the pubes. The posterior is higher than the anterior, hut 
there is sufficient room for the operator's hand in the hollow of 
the sacrum, and there is but little room behind the pubes. More¬ 
over, when the patjent is in the dorsal position it is easier to pass 
the hand into the vagina along the curve of the sacrum, than 
behind the symphysis. Accordingly, in almost every case it is 
easier first to bring down the posterior arm. 

This procedure is carried out as follows: —1 he ohstetrinaii 
stands or sits in front of the patient, and passes the haiul, which 
corresponds to the side towards which the face of the child is 
turned, into the vagina. The fingers are slipped upwards along 
the thorax until the posterior shoulder is reached, and lll'•Il 
along the humerus until they come to the elbow (v. I'lg. tJt)- 
If the arm is completely extended and stands vertically iipw.iu s 
beside the head, the tips of the fingers press upon the i-.vteiisor 
surface of the forearm below the elbow in such a manner as to 
cause the forearm to flex, while at the same time the entire .irm 
is swept across the face by gently carrying it forwards ‘''J'v"; 
wards. In some cases, the arm will come down most easily w th 
the angle of the elbow pointing downwards and inwar ‘ . 

cases it will come most easily with the angle pointii g P,. ‘ , 

and outwards. If the arm is only partially raised, ‘'■"d »le>ce<i 
at the glbow, it can easily be brought down by loo K latter 
two fingers into the angle of the elbow and draw g 

downwards over the chest. » . .. . „ ThU ran lie 

The anterior arm must be next brought , c ^ 

done in two ways, either the a»m can be anterior arm, 

position it occupies behind t*’®. Vthat the arm comes 

or the body of the foetus can be so rotated that the ^mjmm« 

to lie posteriorty, when it can be brought d 

just d^bed. ^ ThdJifficultyof reaching the arm whe^n it 
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anteriorly has been already mentioned. It can to a certain extent 
be overcome by a manipulation which we shall presently describe, 
but even then the proceeding is not easy. There is no difficulty 
in rotating the foetus until the anterior arm becomes posterior, 
but there are two objections. In the first place, if the head of 
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and the spinal cord compressed with a fatal result. If, however, 
the head of tHe foetus is above the brim and is free to move, tlie 
body may be safely rotated to any desired extent. In the next 
place, if the rotation is so made that the anterior shoulder is 
carried in the direction of the chest of the fcetus, the arm may 
be carried behind the head, and the case made more difficult 



. Fig. 435.—The Nochal Position or tub Arm. 

than it was before. Rotation in this direction ** 
the foetus lies with its bsick directed shoulder 

third or fourth position of Mat^ele, ^ th^ *throiioh a nuarler of 
can be made pcSterior by rotating the 

a circle in such a direction that the interior anteriorly, 

direction of thefoetal back. Also, when the 
and the he^ is free above the brim, a simila 
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obtained by rotating the body in the same direction but through 
half a circle. Such a rotation will further facilitate matters by 
bringing the arm more directly in front of the face of the fcetus. 
If, however, the head is not free to move, the long rotation cannot 
be performed, and consequently we must make a choice between 
performing the short rotation and perhaps carrying the arm 
behind the head of the foetus, or bringing down the arm as an 
anterior arm. Under such circumstances, perhaps the best rule 
to adopt is to'perform the short rotation in the direction of the 
back when the latter lies posteriorly, and then to bring the arm 
down as a posterior arm; and, if this cannot be done, to bring the 
arm down as an anterior arm. To do this, draw the bod^ of the 
child as far backwards as possible and pass as much as is neces¬ 
sary of the^hand, which corresponds to the side towards which the 
face is turned, upwards between the body of the foetus and the 
symphysis until the elbow is reached. Then, sweep the arm 
across the face of the child, at the same time flexing the forearm 
at the elbow as has been described. * 

Two manoeuvres have been described by Barneswhich will 
facilitate the bringing down of the arms. The first is performed 
with the object of gaining room In bringing down the posterior 
or sacral arm ‘ carry the child's body well forward, bending it 
over the symphysis pubis. The effect of this is a twofold 
advantage. Space is gained between the child's body and the 
sacrum for manipulation; and as the child's body revolves round 
the pubic centre, the further or sacral arm is necessarily drawn 
lower down and commonly within reach. When the sacral arm 
is freed, you reverse the manceuvre, and carry the child's trunk 
backwards over the coccyx as a centre. This brings down the 
pubic arm.' The second manoeuvre is of use in cases in which 
either arm has been carried slightly behind the head. ‘ You 
grasp the child's trunk in the two hands above the hips, and 
give the body a movement of rotation on its long axis, so as 
to bring its back a little to the left' (the patient's left). ‘ The 
eflect of this is to throw the pubic arm, which is prevented by 
friction from following the trunk in its rotation, across the 
breast. Then, your object being accomplished so far, you call 
to your aid the first manoeuvre, and bring the arm completely 
down. This done, you reverse the action and rotate the trunk in 
the opposite direction. The sacral arm is thus brought to the 
front of the chest, and, by carrying the trunk back, your'fingers 
will easily complete the process.' The direction here given so 
to rotate the body as to bring the hack a little to the * left,' is 
only applicable to the positiou in which the child lies with its 
back anterior. To make the desenptidn more general, the direc¬ 
tion should be, first, to rotate the anterior shoulder towards the 
back of the child, and, then, the posterior shoulder^ in the opposite 

* ' Obstetric Operations,' third edition, p. soS. 
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direction. The extent to which the rotation is carried need never, 
according to Barnes, exceed one-eighth of a circle. ' 

In some cases, the arm becomes so displaced behind the back 
of the head that it actually lies below the occiput—the so-called 
nuchal position or dorsal displacement of the arm (v. Fig. 435). 
It is doubtful if in such cases rotation of the body would ever 
bring the arm forwards, as the forearm would be carried round 
by the pressure of the occiput as the foetus is rotated. In such 
cases, Hermanrecommends to pass the hand along the back 
of the child, seize the elbow and draw it downwards and for¬ 
wards. It is, however, probable that, if the life of the child is 
to be saved, the arm must be fractured in order to get it down 
sufficiently quickly. 

C The DeUv^ of the After-coming Head.—In all cases in which 
the head is not expelled by the same or the next contraction 
to that by which the shoulders are expelled, assistance will 
be required, or the foetus will run the risk of asphyxiation. 
Consequently, in many cases of pelvid presentation in which 
the mechanism of expulsion has been in every other way normal, 
the after-coming head requires to be delivered artificially. The 
number of different methods of doing this is so considerable 
that Winckel was able to give a list of twenty-one distinct 
methods, which have been recommended from time to time by 
different obstetricians. Experience has, however, shown that the 
most reliable and satisfactory of these are the three methods 
which we shall now describe, and consequently the others possess 
but an academic interest. Before proceeding to describe them, 
we may insist on one very obvious point. Any method to be 
satisfactory must be capable of being carried out with rapidity, 
and must bring the head through the pelvis in a manner similar 
to the normal mechanism of expulsion. 

The Prague Method.—In this method, which was originally 
described by Kiwisch,t the operator grasps the feet of the child 
with his right hand, while he hooks the fingers of his left hand 
'over the shoulders as shown (v. Fig. 436). The foetus is then 
drawn forcibly downwards, until the base of the occipital bone 
lies behind the lower margin of the symphysis. The legs are 
carried forwards and swung as far upwards over the abdomen as 
possible, and, by combined traction on the feet and shoulders, 
extraction is accomplished. It is essential in doing this to 
maintain flexion of the head. The original Prague method 
maintains flexion by pressure upon the occiput with a couple of 
finders of the left lAmd, but a more suitable method and one 
which offers a better chance of success consists in so directing 
the traction made by the left hand ttiat the occiput will be pressed 
against the t»ck of the pubes and the head kept by this pressure 
in a position of flexion. With this object, the Prague method may 
be modified as follows:—Having' grasped the elmd as has been 
* Of, cU., p. 50. t BtiIrSg* g. GAmrbkmit, vol. i., p. 69. 
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described, befpre applying any traction downwards draw the body 
directly forwards with the hand which holds the shoulders. Hy 



FlO.437.-THB EX«*C-*OS OB THE AFTEB<OM.Sr. HEAO 
T^abtin's Method. 

this means, Ihe occiput is pressed forwwds over the 
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to pivot round the point of the occiput which is pressed a{;ainst 
the pubes, while at the same time it maintains its flexed attitude 
Either form of the Prague method is, however, only suitable iii 
cases in which the head has passed through the brim and lies in 
the pelvic cavity. Then, on account of the ease and rapidity with 
which it can be performed, it is a suitable method to adopt. 

Martin’s Method.—This method, which is also known as the 
Wigand*-Martinf method, is thus described by Winckel. The 
first and second fingers of the hand whose palm corresponds to 
the face are introduced into the mouth, and the lower jaw is 
directed to the middle of the pelvis, after which the child’s body 
is placed astride of the arm, and then the foetal head is forced 
down through the small pelvis by pressing upon the occipital 
region (o. Fig. 437). The seizure of the chin serves less for 
traction than for directing the passage of the head, which latter 
is accomplished mainly by expression. While this pressure upon 
the occiput in the direction of the brow, is continued, the head 
is rotated about its transverse axis, and at the same time turned 
somewhat aboht its sagittal axis, so that the chin descends nearly 
in the median line, and the parietal bone, which was directed 
posteriorly, is pushed 'down under the promontory. In carrying 
out this method, the antero-posterior diameters Uf the head must 
be guided into the oblique diameter of the brim, or in the case 
of a flattened pelvis into the transverse diameter, and then into 
the transverse diameter of the outlet as the floor of the pelvis is 
reached. This is a most suitable method for use in all cases, 
and especially in those in which the head is above the brim. 
Champetier de Ribesj and Ruge§ have succeeded in delivering 
a head by this means in which Smellie’s method failed, and 
Winckel II states that he has brought the head of a fully- 
developed child through a pelvis with a conjugate of six centi¬ 
metres (2J inches) in from fifteen to seventy-five seconds, but 
such a procedure can only be possible under very exceptional 
circumstances. 

Smellie’s Method.—This, the last method of extraction of the 
head which we shall describe, has been attributed to, and called 
after, many famous obstetricians. At the present time, it is most 
usually known as the Veit-Smellie method, but inasmuch as 
Smellie 1l described it in the eighteenth century and Veit not until 
1863, of the two the former would appear to have clearly the 
better claim to the credit. Mauriceauhad, however, described 
it at an earlier date even than Smellie, namely in 1668, and 
consequently his name should in teality be affixed to the 

* Btrlin Klin. Wochtnschrijt, 1886. p. 660.' 

f Beiirdge tnr theor. und prakt. Geburts., Heft II.. p. 118, Hamburg. 1800. 
j ' Du passage de la tete foetale,’ etc., p. 78, Experience IX., .1879. 

§ Zcitsckr. j, Gibnrts. und Frautnkranh., v. E. Martin, vol. i.(P. 82, 1876. 

II Op. cit., p. 691, 

IT ‘ Midwifery,' New Sydenham Society's edition, vol. i., p. 307, and 
vol. iii.. Case 303. 

** ' 'Traiti des mal. des femmes grosses,’ derniire Mition. Paris, 1668. 
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method. The names of Smellie and Veit have now hccome so 
intimately associated with the method that to call it by any 
other name save their name would lead to confusion. The 
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Smellie s Methoij 

manner in Which the The hand corre- 

bination of the Prague face is turned is passed 

spending to the side towards which the tacc 
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into the vagina, and two fingers introduced into the mouth. 
The latter are passed as far as possible in order to avoid 
fracture of the jaw during traction and to obtain a firm hold. 
The body of the child is then placed astride of the arm. The 
position of this hand very much resembles that of the vaginal 
hand in Martin’s method, but here it is used both for obtaining 
flexion and for traction. The fingers of the other hand are then 
passed over the shoulders of the child at each side of the neck as 
in the Prague method, but are used solely for traction (v. Fig. 438). 
The head is guided by the fingers in the mouth until its antero¬ 
posterior diameters correspond to the oblique diameter of the 
pelvis, or to the transverse diameter in the case of a flattened 
pelvis, and is pulled down into a position of flexion. Traction is 
next made widi both hands, at first downwards and backwards to 
bring'the head through the brim, then downwards, and finally, as 
the outlet is reached, the body is carried well forwards over the 
abdomen of the mother and the face rolled out from above the 
perinseum. As the head descends, its anfero-posterior diameters 
must be guided from the oblique diameter into the antero-posterior 
of the outlet, as in Martin's method. If extra force is required, 
it can be obtained by getting an assistant to press upon the head 
of the foetus through the abdominal wall, as in Martin's method, 
and, in this way, a method even more powerful than Martin's 
will be obtained. 

A few words must be said regarding the application of the 
forceps to the after-coming head, though it does not appear to us 
that there is a large field for its use. In the case of a living child, 
Martin's or Smellie's method of extraction is more suitable and 
affords a better prospect of life to the child, since each of them 
can be adopted more rapidly, and at least as much force can 
be applied as by the forceps. Further, as the head can be better 
guided by the fingers into correspondence with the diameters of 
the pelvis than it can with the forceps, the effective part of the 
force applied is also greater in manual than in forceps extraction. 
If, on the other hand, the foetus is dead, and extraction by Martin 
or Smellie's method has failed, it is preferable to perforate the 
head and then extract it, than, by applying the forceps, to subject 
the mother to the crushing of the soft parts which must result 
during the delivery of the head. 

As we have mentioned, in certain cases the head may rotate 
so that the face is directed forwards. In such cases, one of two 
methods of delivery may be adopted. I If the face is lying behind 
the pubes, the body of the foetus is carried as far backwards as 
possible, and the fingers are slipp^ into the vamna between 
the chin and the pubes until the mouth iS reached. Then, by trac¬ 
tion upon the jaw, as in Smellie's method, the face is pulled down 
from behind the symphysis, the body at the same tjme being still 
further depressed. In tnis manner, the face, the sinciput, and the 
vertex are in turn bom, the occiput following last. ^ If, how- 
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ever, the chin has become caught above the pubis, the delivery of 
the head is "more difficult. In such cases, it may .sometimes be 
possible to rotate the head in the manner suggested bv Madame 
La Chapelle, by passing the hand upwards in the hollow of the 
sacrum until it lies over the occiput, and then carrying it round 
anteriorly in such a manner as to bring the occiput to the side. 
The head can be then delivered by any of the ordinary methods. 



If this cannot be done, ^ay be P?®®*^*fJ”^[{fJyfoV^sc'in*ca5es 

a proce» the reverse of tte one we ha^ d 


here the face is behind th| jll’n of ^t?ie mother as 

is carried as far forwd!ds/bver the fbdomen^of^the 

possible and the occiput thus m^e t r following 

pennaeum, tlje vertex, sinciput, and e . ^.j, 

(V. Fig. 439)T If this procedure fails, the cniiu y 
be dead and perforation should be perfo 
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CONSERVATIVE AND RADICAL CAESAREAN 
SECTION 

Under the terms ‘conservative Caesarean section’ and 'radical 
Caesarean section,' we propose to include all operations in which 
the foetus is delivered through incisions in the abdominal wall and 
the uterus .' In conservative Caesarean section, the incision in the 
uterus is sutured after the removal of the ovum, and the uterus 
is allowed to remain. i In radical Caesarean section, the removal 
of the foetus is followed by the removal of the uterus, ^either 
partiall/ or completely. We thus use the term ' conservative 
Cxsarean section' as the equivalent of the term Caesarean 
section—as usually used, and the term 'radical Caesarean 
section' to designate the type of operation which is generallv 
termed Forro's operation. The objection to adhering to the 
older terms is that Porro's operation, as devised by Porro, has 
to all intents and purposes passed out of modern obstetrical 
surgery, and that the limitation of the term Caesarean section to 
.cases in which the uterus is left behind is scarcely justified by 
its meaning. * 

The origin of the term Caesarean section has given ris»>from 
time to time to a considerable amount<;of discussion, and many 
and widely different explanations of it have been brought forward. 
The most probable explanation is that* the word Caesarean is 
derived from casus, and was selected because the individual 
so delivered was casus e mairis utero. Another possible explana¬ 
tion is that Numa Pompilius, in his code of laws,‘included one 
making it obligatory to remove the foetus before burial in the 
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case of all women who died in the last few weeks of pregnancy, 
and that this law was known as the Lex Regia. Under the 
emperors, it is said that the latter term was converted into Lex 
Cfesarea. If this was so, it offers a very reasonable explanation 
of the origin of the term.* 

The first performance of Caesarean section on the living woman 
is believed to have been carried out by a swine-gelder named 
Jacques Nufer, of Siegerhausen, in the year 1500 a.d. ; and a 
very complete account of this and of the other earlier operations 
is to be found in a work+ in defence of that operation written 
by John Hull, M.D., of Manchester, in 1858. Hull was able to 
collect the results of 137 operations, performed between the years 
1500 and 1786, in no of which the mother recovered and in 27 of 
which she died. Hull’s statistics were, however, pollectcd with 
the object of proving the permissibility of the opertition, and it 
is probable that he did not give the .s;mie prominence to unsuc¬ 
cessful as to successful cases, for, in 1867, Meyer; collected the 
statistics of 1,605 casfes, with a total mortality of 54 per cent. 
This terrible mortality was doubtless due to the, non-suture of 
the uterine wound, and to htemorrhage and sepsis. In 1876, 
the first step in the improvement of Ca'sarean section was inado 
when Porro§ introduced the operation to which his name hits 
been attached. In this operation, after the removal of the fo ius, 
the uterus was amputated above the vaginal insertion, and the 
stump sutured into the lower angle of the al)dommal wound. 
Thus, haemorrhage was prevented and the risk of sepsis was 

The liext great advance, and that which is resivinsible for 
placing Caesarean section on its present firm basis, ' 

introduction by Sanger,|| in 1882 of the practice of suturing 
the uterine incision; indeed, so far as the • , 

servative Caesarean section is concerned, few m . ^ 

importance have been introduced since that a . .. * , 1 

tion introduced by Porro has, however, Ireen ^wy considtral y 
improved, and the technique of ■■^‘dical Caesarean section, 
which the greater part of the, or the entire, “ I opera- 

has improvid fiari passu with the 

tion of hysterectomy for myomata. P , ^posure 

the great disadvantages that the risk of seps 

• 'Whatever may be the true oriRin evitoice to show that 

of reinwing a ‘J^^sar by Ca-sarean section, or in Ihc 

It arose m a supposed delivery of „f.,ji„:Lal of the name of ( a wr 

initial performance of the operation hy an observations on Kmbryulcia 

t ■ A Defence of theCaesareM to .Mr. W. Simmons, of 

and the Section of the SynijAysls Pubis, pmnricty of Performing the 
Manchester, author of “ReflecUons on the 1 ^rmiy 
Caesarean Operation,” ' by John Hull.. M-O.. Manchester. 

t ■ Snlin gaatgoisterotomia.’ Napoli, iwy. 

I ‘ Della amputaaione utero ovanca. e _ Leipiig. 1882. 

B • Der Kaismschnitt bei Utemsmyomen. etc, i-e>ps »■ 
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and sloughing of the uterine stump was considerable; that the 
presence of the stump in the lower angle of the ^ound paved 
the way for the subsequent occurrence of ventral hernia; and 
that convalescence was protracted. In the modem operation of 
radical Caesarean section, the uterus is either amputated above 
the vagina, and the stump ligatured and covered by peritoneum, 
or the entire uterus is removed. 

Indications .—The principal indication for Caesarean section is 
obstruction to the passage of the foetus through the pelvis. Such 
an obstruction may be due to pelvic contraction; to the presence 
of solid irreducible tumours; or to extreme cicatrisation of the 
vaginal tissues. If the obstruction is such that the passage of 
even a mutilated foetus is impossible, and that symphysiotomy 
will not give g. sufficient degree of enlargement to allow a living 
foetus to b^ extracted. Caesarean section is said to be absolutely 
indicated. If, on the other hand, it is possible to effect the 
delivery of the foetus by other means, such as perforation or 
symphysiotomy, there is said to be a ‘I'elative indication for 
Caesarean section. The different indications may, accordingly, 
be grouped as follows ;— 

Absolute Indications.—(i) pplvi/- mtitrartiiMi j,;,, 

a true conjugate of less than 2^ inches in the case of a flattened 
pelvis, or of less than inches in a generally contracted pelvis. 

(2) Solid irremov able ti^pmqjrs Jjlocking as in the 

case of Eohy tumours springing from the pelvic walls, 4;^CGiaama 
of rhp cervix or vagina. uteiina«jayomata springing from the 
lower uterine segment, and o varian tumours impacted in Douglas’ 

pjjllgll, 

(3) Ext"”"** gicatrisatiorL vaginal tissufis sufficient to 

prevent the vagina from being dilated without the rupture of 
adjacent organs. 

Relative In dications.—(i) ^lighter nf, pelvic contra c¬ 

tion, M., pelves ^Tch measure Trom 2^ to 3^ inches in the tme 
conjugate in the case of flattened pelvis, from 2^ to 3^ inches 
in the case of generally contracted pelvis, 
foetusisjjliye. 

(2) arrowing of the genital passages by tumours or cicatrisa¬ 
tion where it is possible to extract a mutilated foetus, but in 
which the foetus is alive. . 

In the j>resence of absolute indications. Caesarean section must 
be pierformed whether the foetus is alive or dead, and whatever 
the circumstance under which the cane ic met. In the presence 
of relative indications, the operation is only indicated if the foetus 
is alive, and its performance must be further governed by the 
circumstances imder which the operation has to be' performed. 
In consequence of the marked improvement which has taken 
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place in the maternal prognosis after Ca?sarean section, when 
performed by a skilled operator under favourable circumstances, 
Whitridge Williams advocates the extension of the limits for the 
performance of the operation in cases of contracted peh is. He 
suggests* that the operation should be considered to lie abso¬ 
lutely indicated in cases in which the true conjugate is less than 
inches in flattened pelvis, or than 3 inches in generally con¬ 
tracted pelvis, and to be relatively indicated in cases in which it 
is less than 3I inches in flattened pelvis, or than inches in 
generally contracted pelvis. He very properly adds, however, 
that the limits should only be thus extended in the case of patients 
in good condition, and in whom the operation can lie undertaken 
under favourable circumstances. 

In addition to the foregoing indications, C.i'.sj^rcan .section 
has been recommended in certain ca.ses of eclampsia and of 
cqnc^led accidental haemorrhage, and numerous cases in which 
the operation has been successhilly ^^rformed in the presence of 
these complications ard to be found in medical literature. It is 
probable that the introduction of Hossi's dilator hiy; considerably 
iesseijed the small number of cases in which Cirsarcrin section 
may be indicated in eclampsia; and it is possible that similar 
means of effecting delivery may also prove of value in those cases 
of concealed accidental haemorrhage for which in the past there 
did not appear to be any treatment possible other than radical 
Caesarean section. 

Having considered the cases in which Caesarean section i.s 
indicated, it remains to consider the circumstances which lead to 
the adoption of the conservative or the radical operation. It may 
be laid down as a broad principle, based on the e.xcellent results 
obtained, that the conservative operation is the operation _ of 
choice in all cases in which the presence of some complication 
does not call for the removal of the uterus. In other words, the 
removal of a healthy uterus is no longer reejuired in order |o 
lessen the risk of operation. On the other hand, in certain 
pathological conditions, the removal of the uterus is called tor 
after the extraction of the feetus. The most important of these 
conditions are as follows 

(1) Defective development of the uterus. 

(2) The presence of uterine fibro-myomata or malignant 
disease, wrhich would call for hysterectomy even if the pa len 


was not pregnant. • ft,. 

(3) The presence of incurable and extreme cicatrisation of the 

*^f there is reason to believe that septic infection of the 
is reason to anticipate the occurrence of further sg 


• Obstetrics,' p. 40*. 
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Casas in which the operation is performed on account of con¬ 
cealed accidental hemorrhage fall under this head. * 

(6) Osteo-malacia, with the object of improving the prognosis 
of the disease. 

In all cases, partial hysterectomy is the more rapid and easier 
procedure, but, in cases of malignant disease of the cervix or 
of sepfic infection of the uterus,-total hysterectomy should be- 
performed. ^ 

pafutti—lf the operation is deliberately 
undertaken, the patient must be prepared as for an ordinary 
abdominal cceliotomy. Thirty-six hours before the operation she 
is given a brisk purgative, which is followed by an enema a’ few 
hours before the operation. On the evening before the operation, 
the patient i^given a warm bath, the pubes is shaved, the skin of 
the abdomeb is washed with soap and water and Anally with ether, 
and a compress soaked in a one per cent solution of corrosive 
sublimate in glycerine is applied over the proposed site of incision. 
This compress remains in situ until the piftient is on the operating 
table, when it; is removed and the skin again washed with soap 
and water, then with ether, and Anally with corrosive sublimate 
solution, I in 500.-^ If, however, as usually happens, the operation 
is undertaken in an emergency, the preliminary preparations 
must necessarily be dispen^ with, and increased care must be 
taken with the washing and disinfection of the skin at the time 
of the operation. The vagina should be well douched, ahd 
washed out with lysol solution shortly before the operation, and, 
if a complete hysterectomy is to be performed, it is well, if it is 
possible to do so, to insert a tampon of iodoform gauze, after 
a preliminary douching, twelve hours before the operation. 
Finally, just Wore the patient is placed on the table, the catheter 
should be passed, unless it is certain that the patient has emptied 
the bladder spontaneously. 

Time at which to Operate .—It is usually taught and practised 
that the best time to ^rform Caesarean section is after the patient 
has come* into labour, and prior to the rupture of the membranes. 
TI\e presence of labour pains ensures that normal contraction 
and retraction will occur after delive^, and the fact that labour 
has been in progress for some little time ensures that the uteride 
oriAce will be sufficiently dilated to allow the escape of the 
lochia, The advantages of operating while the membranes are 
intact are, Arst, that the uterine wall is slightly thinner, and that 
consequently so many vessels are not dividra by the incision, 
and, secondly, that it is easier to deliver the foetus when it Aoats 
freely in the uterus than when it is japped by the uterine wall] 
There is, however, a grave objectkm td being guided solely by 
these two conditions os they frequently necessitate the per¬ 
formance of the .operation at night, by lurtifidal light In con¬ 
sequence of this, Kelly*^ was led to negjeet the olaer ^indples 
■ OpendveGynKcalogy.* p- 4(7. 
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and to operates at the end of pregnancy without waiting for the 
onset of utenne contractions. His results by so doing were 
excellent, and he, consequently, recommends that, whenever the 
end of pregnancy can be accurately fixed by reference to the 
date of the cessation of menstruation or by the measurement 
of the foetus, the operator should fix the day and hour for the 
operation, as in the case of any other operation; In such cases, 
however, some steps must be taken to dilate the cervical canal 
in order to provide for the free escape of the loehia during the 
puerperium. If it can be shown that proper contraction occurs 
after the emptying of the uterus in cases in which the patient was 
not in labour, there can be no doubt that the course recommended 
by Kelly is correct. His cases ail show that due contraction 
does occur, as is to be expected in view of the factithat contrac¬ 
tions occur after the emptying of the uterus ptr vagiiiam in c.o.ses 
of accottcktnunt force. 

Instruments .— The following instruments are required ;—Two 
scalpels; a dozen clip forceps; three pairs of scissors, one 
sharp-pointed, one blunt-pointed, and one curved »n the Hat, all 
tolerably stout and with handles of medium length ; retractors ; 
four or five long, straight and curved, narrow-bladed clamp 
forceps; six stouter clamp forceps with blades of dilleient 
lengths; rubber gloves for operators and assistants; a couple 
of sponge-holders; two toothed fistula force|)s; three or four 
dozen sponges of gauze; needles and holders; suture materials; 
two short, and two long, dissecting forceps with sharp teeth. 

Assistants. — In addition to the operator, four assistants are 
required it they can be obtained. I'he chief assistant stands 
opposite and helps the operator. A second assistant attends to the 
ligatures and instruments. A third gives all necessary general help 
and attends to the infant after its removal. A fourth administers 
the anaesthetic. 

Operations, —Four different operations must be descrilied, three 
of which fall under the head of radical Ca:sarean section. These 
are:— 

(i) Conservative Ctesarean Section—the ‘ Sanger-Ca.sarean ' 
operation. 

(a) Radical Caesarean Section. 

(a) The classical ‘ Porro-Ca-sarean ’ operation, 
m Partial hysterectomy. 

• (c) Complete hysterectomy. 

Conservative C^sareAn Section. — The operation of con¬ 
servative Caesarean section consists in the opening of the ab¬ 
dominal cavity in the middle line, the incision of the wall of the 
uterus, the removal of the foetus, and the suture of the uterine 
amd abdpmin^ incision. The steps of the operation, as usually 
performed, are as follows:— , . , 

(i) The abdomen is opened in the middle line by a longitudinal 
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incision about eight inches in length. One-third of the incision 
lies above the umbilicus, the remainder below. 

(2) The uterus is opened in the middle line by a longitudinal 
incision about six inches in length. 

(3) The foetus is rapidly extracted, and the cord is clamped and 
divided. 

(4) The uterus is lifted out of the abdomen, and an assistant 
grasps the lower segment as far down as possible, and holds it 
tightly to prevent the occurrence of haemorrhage. 

(5) The placenta, membranes, and blood-clot, are removed 
from the uterus, and the cervix is ascertained to be patulous, 
or else it is dilated by pushing the fingers downwards through it. 

(6) The uterine incision is sutured. 

(7) The peritoneal cavity is cleansed from any blood, etc., that 
may have escaped into it, the uterus is replaced, and the omentum 
drawn into the most suitable position. . 

(8) The abdominal incision is sutured. 

The operation is carried out as followsThe patient is placed 
on an operating table, or if the operation is performed in a private 
house on a long and rigid table which is completely covered by 
sterilised sheets. After the preparation of the field of operation, 
the abdomen is opened in the usual manner ii the middle line, 
by an incision eight inches in length. One-third of this incision 
lies above the umbilicus, and the remaining two-thirds below it. 
As soon as the peritoneum has been divided, the anterior surface 
of the uterus appears in the wound. 2 As a rule, the uterine wall 
is incised while the uterus is still in the abdominal cavity, as 
its removal prior to emptying necessitates a longer abdominal 
incision. If, however, there is any reason to believe that intra¬ 
uterine decomposition has occurred, it is better to enlarge the 
incision and draw the uterus out before opening it, as thus 
the risk of peritoneal infection is lessened. If the uterus is 
incised in situ, care must be taken that it lies mesially in the 
abdomen and that there is no lateral rotation. This can be 
determined by noting the position of the tubal insertions, and, if 
there is any rotation, it must be. corrected. An assistant holds 
the uterus in this position and at the same time keeps the 
abdominal wall firmly pressed against its sides, in order to 
prevent, so far as possible, the escape of liquor amnii into the 
peritoneal cavity. If the uterus is drawn out through the wound, 
it is padded round with gauze singes with the same objectt 

Individual operators differ with regard to the best manner of 
making the uterine incision.^ It is usually recommended to make 
an incision of the full length at a single stroke, going down as 
close.as possible to th6 chorion witholit cutting it. ^Kelly, on 
the other hand, recommends to make first a small incision, and 
divide the wall carefully and slowly down to tl^ ipembranes. 
Then, to puncture the membranes, and, as the fluid is escaping, 
to introduce two fingers, and, lifting up the edge of the wail, to 
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extend the incision as necessary. This is perhaps the better 
method. The most convenient site for the incision is in tlie 
middle line, -but, if it is obvious that by making the incision 
there the placenta will be wounded, it is better to keep a little 
to one side, in order, even if we cannot get (juite clear of the 
placenta, at all events to keep as near to the edge as possible. 

The presence of the placenta in the line of the incision is 
always a source of additional trouble, as it increases the amount of 
maternal blood lost, and, if incision of the placeifta is practised, 
the amount of foetal blood also. There does not, however, appear 
to be any certain method of exactly determining the position of 
the placenta relative to the proposed site of incision. In some 
cases, the increase'd difficulty m palpating the fmtal parts through 
the anterior uterine wall, and the apparent increaie^ thickness 
and vascularity of the uterine wall, may suggest its presence. 
Murdoch Cameron,* who has a large experience of Ca;sarean 
sections, states that the feetus always lies in the uterus in such 
a manner that its limbs'correspond to the placental site. If the 
back of the foetus is directed posteriorly, he considers that the 
placenta is usually attached to the anterior uterine wall, and, if 
the back is directed anteriorly, to the posterior uterine wall. 
The recognition of the site of the placenta is not, however, 
of very great practical value, as, even if the placenta is known 
to be directly in the line of incision, it is usually impossible 
to avoid it. Cameron recommends that in all cases, with the 
object of lessening the amount of blood lost, an oval vulcanite 
pessary should be pressed firmly against the uterine wall, 
so that a portion of the site of the incision falls williin it, 
and this part of the wall then incised. This is a very easily 
adopted precaution, but it adds an unnecessary complica¬ 
tion to the operation, and as the pessary must be removed in 
order to extend the incision, the amount of blood that is ^yed 
cannot be very great. If the placenta lies lx:neath the incision, 
the fingers should be quickly pushed between it and the uterine 
wall at whatever point is believed to be nearest to the placental 
edge, and the placenta rapidly detached until the edge is reach^. 


placental substapee must be rapidly incised, or pierced with the 
hand, as in central placenta praevia (Cameron). IiJ such ci^, 
in order to avoid loss of foetal blood, the cord should, if jKissible, 
be rapidly hooked out and compressed by the assistant while the 

feetus is being extracted. .... . . 

An innovation in the sitJ of the uterine incision was suggested 
and practised by Fritz in 1837,t to the effect that the '“C's'O” 
should be made transversely through the fundus, instead of 
longitudinally through the anterior wall. The advantage, which 


* -Textbook dtCyniECOlogy.’ edited by C. L. TJl P' 

t 'Ein neuer Sdmilt bei der Sectio Ciesarea. OntralU. f. Cy»., 1B97, 
pp. 361-365. » 
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he considered sucb an incision offered, was diminished haemor¬ 
rhage, in that, as the vessels pursue a transverse course across 
the uterus, fewer of them would be divided. This mode of 
incision has been adopted by several operators with results 
that are very good, but still no better than those obtained in 
cases in which the more usual incision was made. / The fundal 
incision is open to the objection that, for its adoption, the 
uterus must first be lifted out of the abdominal cavity, and that 
this necessitate a longer abdominal incision than would be other¬ 
wise necessary.f i'Also, as Williams points out, if the uterine 
cavity subsequently becomes infected, there is more risk of the 
infection extending to the peritoneal cavity through a fundal 
incision which is in direct contact with the intestines, than there 
is in the ca^of an anterior incision which can become adherent 
to the abdominal wall. 

5 As soon as the uterine incision has been completed, the next 
step is the extraction of the foetus. Two methods of doing this 
are respectively advised by different operators. 4-One consists 
in passing the hand quickly down to the lower part of the uterus 
and scooping out the head, the remainder of the foetus following. 
The other consists in seizing the foetus by the feet, and extracting 
it by traction upon them. The advantage of the first method 
is that it avoids the risk of the edges of the uterine incision con¬ 
tracting round the neck of the foetus. If the membranes are 
unruptured, head extraction is possible, but, if the membranes 
have been long ruptured, it is difficult, as it practically neces¬ 
sitates the performance of internal version. In such cases, leg 
extraction is necessary, and, to avoid any delay through the 
catching of the chin in the edges of the wound, the head as it 
emerges may be kept in a position of flexion by passing the 
fingers into the mouth. 

If the head has become impacted in the pelvic brim, there 
may be some difficulty in its extraction. In such cases, the 
legs, which have been drawn out through the incision, are seized 
in one hand, while the other hand, passed down into the bottom 
of the uterus, seizes the fcetus by the neck and shoulders. 
At the same time, with one finger the head is kept in a position 
of flexion either by traction on the jaw or by pressure on the 
occiput, according as the position of the fcetus makes one of other 
manipulation the easier. The head is then drawn upwards, 
keeping it at first in the axis of the pelvic brim. If this course 
is not successful in freeing the head, an assistant should pass 
his fingers into the vagina and push* up the head as quickly 
possible. The essentials in the dehverv of the foetus are rapidity 
and gentleness. If there is any delay it may cost the life of 
the inbnt, especially in cases in which the placenta has been 
wounded, and, if undue force is used, laceratioi^ of the utenu 
may result. As soon as the infant is extracted, the cord is 
clamped and divided, and the infont is handed over to the care of 
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the essistEnt .whose duty it is to attend to it. i^The uterus is then 
drawn out through the abdominal wound. 

As a rule, as soon as the foetus has been extracted, the uterus 
contracts and checks all haemorrhage. If contractions do not 
imm^iately occur, and there is much bleeding either from the 
incision or the wounded placental site, the assistant firmly grasps 
the uterus round its lower segment with both hands, and thus 
compresses the vessels. The use of a temporary elastic ligature 
round the lower segment of the uterus was r^oinmended by 
Litzmann ais a prophylactic measure against hacmorrhaige. It is, 
however, an unnecessary precaution, and is also said to interfere 
with the subsequent contraction of the uterus. 

5 As soon as the uterus has been drawn out of the alxlomen, 
a large and flat gauze sponge, wrung out of hot wat^er, is placed 
above and behind it, in such a manner as to prevent the 
escape of the intestines, and, if necessary, the edges of the 
abdominal wound may,also be brought together above the uterus 
by an American forceps. If the placenta has been detached, 
it is drawn carefully out of the uterus, taking icare to bring 
all the membranes with it. If it is still adlierent, it is separated 
with the fingers in the usual manner. Care must be taken that 
large pieces of flnembrane are not left behind, but it is ijuite 
unnecessary to spend time in scraping away all smiill fragments 
of decidua. If the uterus does not contract properly, contractions 
may be stimulated by covering the whole organ with sponges 
wrung out of very hot water, and then compressing and kurading 
it through the sponges. As a rule, however, contraction is 
immediate and sufficient once the uterus is emptied. 

^ The next step is the suture of the uterine incision. The usual 
suture material is fine silk. Catgut is objectionable, as it may 
be absorbed too soon. The sutures are passed as interrupted 
sutures, from above downwards. They are entered about half a 
centimetre from the edge of the incision, and traverse the entire 
thickness of the uterine wall with the exception of the mucosa. 
They are inserted about a centimetre apart, and, after each suture 
is pused, the suture two behind it is tied. This checks all bleed¬ 
ing in the neighbourhood of the tied suture, and, at the same time, 
does not bring the edges of the unsutured portion of the wound 
so closely together as to make the insertion of the remaining 
sutures difficult.' As soon as all the deep sutures have been 
inserted and tied, a further row of superficial sutures, including 
-the peritoneum and a small piece of the_ muscle, are insertra 
^between them in order fo bring the peritoneal edges exactly 
together. Any haemorrljag^rom the needle holes can be checked 
by exerting for a few moments firm pressure on the ble^ing-point 
with a sponge wrung out of hot water. The method of suturing 
recommended by S&nger, in which small flaps of peritoneum were 
made along each edge of the wound, in order that by_ bmiging 
these flaps together a sero-serous union might be obtained over 
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the incision, is unnecessary, and has been generally abandoned. 
It takes a considerable amount of additional time to form the 
flaps, and it is not improbable that the presence of sero-serous 
instead of muscular union along a portion of the thickness of the 
wound may lead to a weaker cicatrix than would otherwise be 
the case. 

7 As soon as the uterine suture is complete and all haemorrhage 
from the incision has ceased, the pentoneal cavity is cleansed, 
all clots, etc., being carefully removed, and the uterus is returned. 
Kelly recommends that instead of following the usual course and 
drawing down the omentum beneath the abdominal incision, it 
should be drawn down behind the uterus in such a manner as to 
shut oif the intestines from the uterine incision. This has the 
advamtage of lisolating the intestines in cases in which subsequent 
infection of the wound area occurs, but it has the disadvantage 
that it increases the likelihood of adhesions forming between the 
uterus and the abdominal wall, and as the uterus involutes and 
shrinks back into the pelvis, these may give rise to distortion 
of the organ. " It is a prudent precaution to adopt in cases in 
which, owing to the previous course of labour, there is any reason 
to think that infection is likely to occur, but, if we believe that 
perfect asepsis has been maintained, we prefei the more usual 
plan of drawing down the omentum beneath the abdominal 
incision. 

The final step of the operation is the suture of the abdominal 
wound. In all cases of cceliotomy we prefer Kelly's method of 
suturing, using catgut for the peritoneum and silk-worm gut for 
the fascia and the superficial sutures. The abdominal wound 
is dressed in the usual manner with a dry sterilised dressing, 
which is kept in place with strips of strapping and an abdominal 
binder. 

In some cases, it is advisable to prevent the occurrence of 
future pregnancies on account of the danger attached to them. 
As the removal of the ovaries is an undesirable expedient, and one 
on which unpleasant after-eflects are consequent, the usual method 
consists in interrupting the passage through the Fallopian tubes. 
The older methods of applying a single ligature round each tube, 
or even a double ligature and excising the included portion, have 
been proved to be insufficient, as the ligatures become absorbed 
and the tubal lumen restored. The most reliable method is 
that recommended by Whitridge Williams, which consists in 
ligaturing and dividing the uterine ends of the tubes, then 
excising the interstitial portion traveriiing the uterine wall, and 
finally brmging the edges of the resultant gap together with 
sutures. 

Radical CiCSARSAN Section. — The operation of radical 
Csesarean section consists in the removal of the foetus from the 
uterus in the manner just described, followed by the removal of 
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the uterus either supravaginally or completely. Under this 
heading three operations must be discussed 

(a) The classical Porro-Csesarean operation, 

(b) Partial hysterectomy. 

(c) Complete hysterectomy. 

The Olasslcal Poiro-Oesarean Operation.— The classical Porro- 
Cae»r^ operation consists in the removal of the hftus through 
an incision in the anterior uterine wall, as in the conservative 
operation; the arrest of haemorrhage by the aj^licatiou of the 
noose of a serre-nceud round the upper part of the cervico-uterine 
junction; the amputation of the body of the uterus above the 
noose; and the Qxation of the stump thus left in the lower angle 
of the abdominal wound. This operation is now practically never 
performed, for the .reasons mentioned at the comnencement of 
this chapter. It possesses one advantage, namely, that it is 
slightly more rapid than any other method of dealing with the 
uterus after the remo^nl of the fa'tus, and conse(|uently it may 
be of value in cases in which the patient is much exhausted by 
previous haemorrhage. We do not consider it* necessary to 
describe the operation at any length, and shall enumerate only 
its successive steps. These are as follows:— 

(i - 3) These ttteps are identical with the first three steps of 
the conservative operation. 

(4) ) The broad ligaments are tied on each side lietwecn the 
ovaries and the uterus, or outside the ovaries if it is desired to 
remove the latter, and divided. The bladder is pushed down off 
the anterior face of the uterus. 

(5) The wire noose of a serre-iucud —an instrument resembling 
an 6craseur—is passed over the uterus and pushed downwards 
until it comes to lie over the lower zone of the latter 'I'lie nejose 
is then tightened until it firmly compresses the tissues included 
in its grasp. 

(6) The body of the uterus is then cut away, about an inch 
above the noose. If there is any further ha:morrhage, the noose 
is tightened. 

(7) Two specially made pins, with guarded ends, are then 
passed transversely through the stump just above the wire. 
These pins lie on the abdominal wall, and support the stump in 
such a manner that the noose is outside the peritoneum. 

The abdominal wound is closed, care being taken to unite 
the ^ritoneum carefully round the stump. 

Partial Hyaterectomy with Betro-Peritoneal Treatment of the 
Stamp. — In this operation the uterus is removed supravaginally, 
and the pelvic peritonejim ^rought together over the stump^ in 
such a manner as to place the latter outside the peritoneal cairity. 
As performed in the case of the pregnant uterus, it differs little 
from the (maration performed in the case of a large myomatous 
uterus, saaa, consequently, it is only necessary to enumerate its 
successive steps, as full descriptions of the operation will be 
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found in works on gynsecology. It is the modem Qounterpart of 
Porro's operation, and is adopted in all cases in which it is impos¬ 
sible or inadvisable to allow the -uterus to remain, and in which 
complete hysterectomy is not indicated. The different steps are 
as follows; — 

(1-3) These steps are identical with the first three steps of the 
conservative operation. 

(4) Ligation of the ovarian vessels and the round ligament on 
each side, keeping either inside or outside the ovaries according 
as we desire to leave or to remove the latter. 

(5) Detachment of the vesico-uterine fold of peritoneum from 
side to side and pushing it well down so as to completely strip 
the bladder off the uterus. 

(6) Simil^ridetachment of a flap of peritoneum off the posterior 
surface of the uterus. 

(7) Ligation of the uterine vessels on each side. 

(8) Amputation of the uterus just above, the vaginal insertion. 

(9) Coaptation by suture of the divided edges of the cervix, 
and control of all bleeding vessels. 

(10) Suture of the flap of peritoneum which was stripped off 
the anterior uterine wall to the posterior flap. 

(11) Closure of the abdominal wound. ' 

Oomplete Hysterectomy.—Complete hysterectomy only differs 
from the operation just described in that, instead of amputating 
the uterine body, an opening is made into the posterior vaginal 
vault through the floor of Douglas' pouch, the vaginal walls are 
divided all round with scissors, and the entire uterus and cervix 
thus set free are removed. It is an operation which is rarely 
required, and which is rendered comparatively easy by the fact 
that the laxity of the pelvic floor allows the uterus to be drawn 
almost completely out of the peritoneal cavity, and so permits 
more easy access to the vaginal insertion of the cervix than in the 
case of a myomatous uterua 

After-ireatmni.—TLhe after-treatment of Cxsarean section is 
identical with the after-treatment of abdominal cceliotomy for 
any other purpose. The abdominal sutures are removed on the 
eighth day, and the patient may be allowed out of bed about 
the fourteenth to the twenty-first day provided convalescence has 
proceeded normally. No special treatment, such as vaginal or 
uterine douching, is indicated so long as the lochia remain healthy. 

Prognosis. — Since the introduction of the Sfinger operalion, 
the prognosis of Cssarean section has steadily improved pari passu 
with improvements in the technique df abdominal surgery and 
the introduction of asepsis. William^ r^rds the results of 335 
collected cases in which the conservative operation was performed 
in different Continental and American clinics. Out of this number, 
twenty-three women died, a percentage of 6*87, and this percentage 
can be further reduced to 4 06 if the patients who were infected 
prior to the performance of the operation are excluded. The 
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mortality after the radical operation is naturally higher as a result 
of the complication which necessitated the removal of the uterus. 
The chief cause of a high rate of mortality after Cssarean section, 
next to want of asepsis, is hesitation. The nervous operator who 
desires to give the patient every chance of delivering herself, or who 
makes every effort to deliver her per vias naturales, in spite of the 
fact that his judgment tells him that such a course is impossible, 
will have a very high death-rate, for the obvious reason that many 
of his patients are mfected before the operation, \?hile others are 
too exhausted to stand the shock of the operation. The more 
frequently an operator has to perform the operation, the lower 
will be the mortality, not alone because he has acquired special 
skill, but because he will not hesitate to operate early in labour 
on the cases that require operation. Once it is redbgnised that 
delivery of a living child per vias naturales is impossible, and it is 
determined to perform Caesarean section, no further vaginal ex¬ 
aminations or manipula^ons, other than a single vaginal douche, 
should be allowed. The essentials for good results are asepsis, 
early operation, and rapidity from the commencement of the 
uterine incision to the tying of the uterine sutures, .\fter that, 
the completion of the operation may be performed with delibera¬ 
tion, and suflicienf time spent to ensure perfect hicmostasis and 
coaptation of the abdominal wound. 


SYMPHYSIOTOMY 

Symphysiotomy is the term applied to the division of the liga< 
ments of the symphysis pubis with the object of permitting the 
innominate bones to separate, and so of enlarging the diameters 
of the pelvis. 

The (^ration of symphysiotomy is said to have lieen performed 
for the first time by Ue la Courrue* in 1654, but it was not until 
its revival de novo by Sigault in 1768 that it can be considered to 
have been brought to the notice of medical men. Hull t gives an 
interesting account of its reception :—‘ No discovery in the healing 
art was ever announced with so much eclat. It was proposed by 
M. Sigault in the year 1768, to the Royal Academy of Surgery at 
Paris. But the re^rt of M. Ruffel, who was appointed to inquire 
into the merits of the operation, being unfavourable, it did not 
receii^ the countenance or sanction of that respectable tedy. 
Notwithstanding this discouragement to his project, M. Sigault 
determined to put it in execution, as soon as a favourable oppor¬ 
tunity should occur, and it we first practised by this physician, 
with the assistance of M. !e Roy, in Paris, on the first of Octe^r, 
1777, upon the wife of a soldier named Souchot, who, out of four 

• VuU SleboldfE. C. J.: 'Abblldungen aus der Gebartachalfe.' Beriin, 
1839, S. 138. 
t Op. at., p. 9a. 
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children, had not been able to brin^ one into the world alive. 
Although the urethra was wounded in the operation, the vesica 
urinaria materially injured, and the poor woman’s life greatly 
endangered, the Faculty of Medicine at Paris, on the report of 
Granclas and Descemet (two of their members, who had been 
deputed to attend to the case) and a view of the woman, without 
waiting for further experience, immediately caused a medal to be 
struck in honour of the inventor; and the French Government 
rewarded botlf the operator and his patient with a pension. . . . 
The operation was supposed to be capable of superseding not 
only the Caesarean operation and the crotchet, but even the use 
of the forceps, and every obstetrical instrument whatever.’ Hull, 
who was a strong opponent of the operation, was able to collect 
the results pf forty-four cases of symphysiotomy performed between 



Fio. 440. —Horizontal Section through the Right Sacro-iliac Joint 
OF A Pelvis on which Symphysiotomy has heen performed. 

51 , Relaxed sacro-iliac ligaments; periosteum, which has detached as 
the pelvic bones separated. (Faraboeuf.) 

1777 and 1800, of which thirty women survived and fourteen died. 
Fifteen children were saved, while twenty-two were born dead or 
died immediately after birth. Subsequent to 1800, the operation 
appears to have been practically abandoned, ' being,’ as Hull says, 
‘no longer recommended by any practitioner, who has seen it 
performed, and attended to its consequences.’ 

The operation was revived in 1866 by Morisani of Naples, 
and this operator was able to report to the International Nledical 
Congress,* in 1881, fifty operations with forty recoveries. Since 
that time, its former history has been repeated, and it has been 
the subject of condemnation and approval. At the present time, 
its position is fiairly generally recognised, its indications and 
limitations made clear, and, on the whole, in spite of many 
opponents, it may be said to hold the place to whieh it is entitled, 
as an operation which at times is of considerable value. 

* * De la symphys^otomie,’ AnnaUs dt Gya. tt d'Obst., 1881, xvi., 444, 445. 
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Effect of Syfnphysiotomy 011 the Pelvis .—The result of division 
of the inter-pubic ligaments is that the pubic Iwnes spring apart 
under the influence of the pull of the posterior sacro-iliac liga¬ 
ments upon the posterior limb of the iliac lever. Two results 
follow from this. All the diameters of the pelvic brim arc in¬ 
creased in length, and a gap occurs between the ends of the pubic 
bones, into which gap a part of the circumference of the head is 
able to bulge. Thus, not only is the size of the pelvis directly 
increased by the lengthening of its diameters, Imt'it is indirectly 
increased by the occurrence of this gfip. The extent of tlie 



Fig. 441.-Diagram of Pelvic Hrim siiowisr. the Gain- in Si'acf. »s 
Opening the S^mpiivni--. 

PS, Conjugate of brim when the pelvis is cloi^ , 
symphysiotomy has been performed, bones 6 cms. apart. ( 

incre^, which takes place in the diameters deix-ntls on the 
exte^^o which the pubic bones are '"tin 

size of the pelvis, and of these the former 'S ‘I’® bones "s 

factor. The average amount of separation of the bones is 

about ‘‘^Y^^SsTamou't lE^ha: 

SIbtained without causing injury to “""'^“jjate" of 

JeriiSr^d whiifi ■S;l;uld\^:t“be exceed^^. is. however. 
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usually stated to be 7 cms. The effect of the initial size of the 
pelvis on the increase produced in the diameters by a given 
degree of separation of the bones is in inverse proportion to the 
initial size. The larger the pelvis, the less is the increase in the 
diameters; the smaller the pelvis, the greater is the increase. 
The indirect increase produced by the gap between the bones is 
estimated by Morisani to be one centimetre in cases in which the 
separation of the bones is 6'.5 cms., and in which one parietal 
eminence bulgj^ into the gap. 

A further cause of increase in the diameters must be men¬ 
tioned—namely, the effect of the downward movement of the 
pubic bones as they separate. This movemei\t is identical with 
that which occurs when the patient is placed in Walcher's 
position. According to Sandstein, Walcher’.5 position causes an 
average descent of the pubic bones at the symphysis of 5 mm., 
and symphysiotomy with 6 cms. separation of the bones an 
average descent of 8 4 mms. ,, 

The following table was drawn up by Faraboeuf to show the 
combined effects of the foregoing factors on pelves of different 
sizes, in which different degrees of separation of the pubic bones 
had been obtained: - 


Interval 

between 


Increase in the C.V. in the case ol a Pelvis measuring originaily 
in that Diameter 



5 cms. 

6 cms. 

7 cms. 

8 cms. 

g cms. 

S cms. - 

23 mms. 

21 mms, 

19 mms. 

17 mms. 

16 mms. 

6 „ ■ - 

*9 .. 

26 ., 

23 

11 

19 .. 

7 ■ ■ 

34 .. 

31 .. 

28 

25 ., 

23 .. 


10 cms. 


14 mms. ^ 


It must not be thought that the antero - posterior pelvic 
diameters alone are affected by symphysiotomy, as all the other 
diameters are similarly affected even to a greater extent. Thus, 
the increase in the oblique diameters is once and a half as much 
as is that in the conjugate, and in the transverse about twice as 
much. 

Perhaps the following statement made by Faraboeuf* will give a 
more immediately obvious impression of the alteration in ttie size 
of the pelvis produced by symphysiotomy than will the foregoing 
figuresA pelvis, having a minimunj saqro-pubic measurement 
of 8 cms. (3^ ins.), in which the symphysis is divided and the bones 
separated to the extent of 6 cms. (S| ins.), will allow a sphere of 
9*8 cms. (4 ins. approximately, equal to a very large foetal head) 
to pass through, whilst when intact it would only ^mit a sphere 

* ' La Symphysfotomie. Anatomie. Instnimentatioii et Techniqiie du Pro- 
fessaur Faialxeaf.’ by P. A. Lop, CautUiu Hip., 1893, Nos. 47. 50. 33. Also 
' Pr<ds de Mddecin Opdtatoire,' 4th edition, 1^3. 
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of 8 cms. diameter (a small fcetal head) (v. Fig. 442) The 
benefit derived from the operation will be the more Yppreciated 
when we recollect that the capacity of the first sphere is almost 
double that of the second. In other words, a foetus of 3,000 grms. 
(6 lbs. 10 ozs.) IS smaller in relation to a divided pelvis than is a 
f(£tus of 2,000 grms. (4 lbs. 6 ozs.) to the same pelvis prior to 
division. Again, take the case of a pelvis with a sacro-puhic 
diameter of 6 cms. instead of 8 cms., and with a similar pubic 
separation of 6 cms. In such a case, the diameter of the sphere 
admitted after symphysiotomy will be 8-4 cms., while prior to 
section it was 6 cms., and in capacity the first sphere will be 
almost treble the second. 

Indicatwns .—TKfe principal indication for the performance of 
symphysiotomy is a certain degree of pelvic contractjpn. Accord- 



Fig. 442.—Diagram showing the Manner in which the Hkad Hulgks 

BETWEEN THE SEPARATED PUIIIC BONES, AND THE RELATIVE SIZES 

OF THE Spheres which will pass through before and after 

Symphysiotomy. (Faraboeuf.) 

ing to Morisani, the minimum antero-posterior diameter in which 
symphysiotomy is permissible is 7 cms. (2J ins.). This figure is 
based on the assu~ption that the average amount of permissible 
separation of the bones gives an increase in the conjugate of 
1*5 oms. (J ins.), and that, by the protrusion of one parietal 
eminence into the gap, a further increase of a centimetre is 
obtained. If the average Jength of the bi-parietal diameter of the 
head is taken to be 9’5 cms. (3r ins.), it will be seen that such a 
head will just fit into {Jfelvis with an original conjugate of 
7 cms., enlarged by the addition of 2'5 cms. 

If the operation is permissible in cases in which the obstrucbon 
is due fo pe^ic contraction, it follows that it is also permissible 
in cases in which the obstruction is due to excessive size of the 
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otherwise normally developed head, or in cases in which the head 
has become impacted in a malpresentation, which cannot be 
corrected, and cannot be delivered by the forceps. We are not, 
however, aware that the operation has been performed under 
such circumstances, a fact which is probably due to the difficulty 
of recognising that delivery is impossible until labour has been so 
long in progress that the death of the foetus has occurred. 

So far as contracted pelvis is concerned, we thus see that 
symphysiotomy is an alternative in the higher degrees of pelvic 
contraction to Caesarean section, in the lower degrees to pre¬ 
mature labour and version. The induction of premature labour 



Fig. 443.—Farabceuf's Knife for Dividing the Symphysis Pubis. 

can scarcely be regarded as an alternative. It is, in our opinion, 
the correct treatment to adopt if the case is seen in time; but, 
even if it is adopted, the advisability of symphjrsiotomy may' still 
become a matter for discussion in cases in whjch the head does 
not pass through the brim, though, if a correct estimate is 
made of the relative sizes of the fcetal head and the pelvis, such 
cases will not occur. If the patient is not seen in time, the 
induction of premature labour is, necessarily, not a possible mode 
of treatment. Prophylactic version and symphysiotomy, on the 
other hand, are directly competing lines of treatment, for, if the 



Fig, 444.—Galbiati's Sickle-shaped Knife for Dividing the 
Symphysis Pubis. 


former is adopted and fails, it is too late to perform the latter. 
We have already referred to the relative position of the two 
procedures when discussing the treatment of contracted pelvis.''^ 
Prophylactic version is contra-indicated in general contraction, 
and symphysiotomy or Caesarean section is preferable. In flattened 
pelvis, much depends on the individual operator, but, if prophy¬ 
lactic version has failed to procure^ a living child in former 
labours, some alternative method should be tried, and here again 
a choice must be made between (thee operations just named. 
Caesarean section is a simpler operation, and can be more safely 
performed by a comparatively unskilW operator. It requires 
fewer assistants, and convalescence is more rapid. For these 

* Viit Part VII., Chap. II., p. 730. 
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reasons we believe that it will always be the more popular opera¬ 
tion, though under certain circumstances, especially in hospital 
practice, symphysiotomy may be preferable. One very great 
advantage, which the latter operation has over Cinsarean section, 
is that it may cause a permanent increase in size in the pelvis, 
even in cases in which recovery is perfect. We have seen a 
patient at the Rotunda Hospital, on Whom Smyly had per¬ 
formed symphysiotomy in a previous pregnancy owing to other 
means having already failed to obtain a living.child, deliver 
herself of a living infant. Cxsarean section, on the other liand, 
owing to the possible weakening of the uterine wall in the neigh¬ 
bourhood of the incision, always leaves the patient in a slightly 
more unfavourable state, so far as future pregnancies are con¬ 
cerned, than she was^ before the operation was perfo^ed. 



Fig. 445.—Farabieuf’s Grooved Sound for Protecting the Tissuen 
BEHIND THE SyMPHYSIS DURI.NG SECTION OF THE JoiNT. 

There are certain cases in which, in our opinion, symphysio¬ 
tomy is definitely indicated and in which there is no alternative 
treatment if the life of the fatus is to be saved, namely, in those 
cases in which labour has been in progress for a considerable 
time, the forceps have failed to effect delivery, and the fictus is 
alive. Under such circumstances, Caesarean section is contra¬ 
indicated, and craniotomy is the only alternative. 

iHstruments, —The following instruments are required :—Two 
scalpeis, two pairs of scissors, two lateral retractors for the 
edges of the incision, stout whole-curved needles of different 
sizes, needle-holder, a dozen clip forceps, several straight and 
curved narrow-bladed clamp& metal catheter, dissecting forceps 
with teeth, suture materi^s, iodoform gauK, and the usual_ gauze 
sponges and dressings. In addition to this list, the following in¬ 
struments are an assistance, though they are not indispensable:— 
A specif knife for dividing the symphysis, either sickle-shaped 
as recommended by Galbiati, or Farabocufs knife—a Ustoury 
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with a short strong blade, thinner at the edges than in the 
middle; Faraboeufs grooved sound; and some forni of registering 
separator for the pubic bones, such as Pinard’s. 

Assistants .—Four assistants are essential. One assistant sits 
at each side of the patient to help the operator, and to prevent 
the innominate bones from springing apart with undue sudden¬ 
ness : one manages thef instruments, sponges, and sutures; and 
one administers the anaesthetic. 

Operation .—rThe patient is placed on an operating table in the 
lithotomy position, the pubes is shaved, and the external skin 
and the vagina washed and disinfected in the usual manner. If 
the os is not dilated.sufficiently to allow the passage of the foetus, 
dilatation must be effected beforehand by mealis of hydrostatic or 
other dilatoi;^. 

The ste|)s of the operation are as follows 

(i) An incision is made through the skin and subjacent tissues, 



Fig. 446.—Pinard's Separator for Measuring the Distance between 
THE Pubic Bonks after Symphysiotomy. 

starting an inch and a half above the symphysis and extending 
downwards to a point just above the clitoris. 

(2) The suspensory ligament of the clitoris is divided, and the 
clitoris is drawn downwards so as to expose the outline of the 
pubic arch. 

(3) A vertical incision of sufficient size to admit the finger is 
made through the aponeurosis of the recti. If necessary, this 
incision is increased in length by dividing the aponeurosis trans¬ 
versely on each side of the vertical incision. 

(4) The finger is introduced into this opening, and pushed 
downwards behind the symphysis until it appears beneath the 
latter, and in such a manner as to detach the retro-pubid" struc¬ 
tures from the symphysis. This detachment is also carried out 
laterally for an inch to two inches at bach side of the symphysis. 
A catheter is introduced into the ,fire^hra, and the latter pushed 
backwards and to one side. 

(5) 'I'he pubic ligaments are cautiously divided from behind 
and above downwards and forwards, the assistants at.,the same 
time making pressure on the sides of the pelvis to prevent the 
innominate bones from springing apart suddenly. 
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(6) The instrument for measuring the degree of separation of 
the bones is introduced between the bones, and the latter arc 
allowed to separate gradually as the assistants relax their pressure 
on the sides of the pelvis. If a sufHcient degree of separation 
does not' occur spontaneously, the thighs are cautiously separated, 
if necessary with a slight degree of force, until the register shows 
that the necessary degree of separation has been obtained. This 
should not exceed 6 cms. 

(7) The child is extracted by the forceps, or, after version, by 
traction on the leg if the pelvic pole presents. 
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sutures in the aponeurosis are tied and cut short, and then the 
silk sutures are tied. If necessary, a few superficial sutures are 
inserted to bring the skin edges perfectly together, the gauze 
sponge behind the symphysis having been first removed. 

^9) The wound is dressed with a dry dressing, and a many¬ 
tailed binder is applied firmly round the pelvis in such a manner 
as to afford the necessary support to the bones. Finally, over 
all, the ordinary abdominm binder is tightly applied. 

In making the separation of the retro-pubic tissues, care must 
be taken to keep close to the bone, in order to avoid as far as 
possible tearing the veins. If, after division of the cartilage of 
the joint, the bones do not separate, it is usually due to the fact 
that some fibres of the sub-pubic ligament have been left un¬ 
divided. Tl^ exact position of the symphysis can as a rule he 
ascertained by palpating the joint with the finger, but if there is 
any difficulty in doing so, its position can be easily determined 
by gently pricking the surface of the bones with the point of the 
knife, until the lessened resistance shows'that the knife is cutting 
not bone but cartilage.- As the bones separate, the finger should 
be kept in relation to the attachments of the crura of the clitoris 
to the descending rami of the pubes, and if the crura become 
so tense that rupture appears probable, thejt must be further 
separated from the bones. Forcible separation must always 
be carried out with extreme caution, and, while it is made, its 
effect as shown by the register must be carefully watched. 
Similarly, as the head of the infant is being extracted, and is 
forcing the innominate bones still further apart, the assistants 
. must apply lateral counter-pressure in order to prevent too great 
separation. For the same reason, traction must be made slowly 
and with caution, indeed, some operators, and notably Zweifel, 
advise to leave delivery to the natural efforts, as such delivery is 
more gradual than if effected by the forceps. Such a course, how¬ 
ever, possesses the disadvantage that it causes delay, and conse¬ 
quently is not always practicable. 

From three to four deep sutures are usually necessary, and 
as there is a considerable amount of strain upon them, it is 
advisable to tie them over lead plates in order to prevent them 
from cutting through the skin. Zweifel recommends that a 
drainage tube be always placed in the gap left behind the pubes, 
in order to prevent an accumulation of blood which might be 
subsequently infected. If a considerable space is left behind 
the bones this precaution is advisable, but, if the tissues come 
well together and there is not much (haemorrhage or oozing, we 
doubt if it is necessary. If it is, we prefer the use of a drain 
of iodoform ^auze instead of a tulfe. In applying the dressings 
over the incisions, care must be taken to keep them quite separate 
. from the vaginal dressings, as the latter require to be changed 
'frequently. *' ' 

After-treatmtnt .—The after-treatment and the nursing of the 
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patient is difficult and tedious, and constitutes one of the great 
objections to the operation. The patient must be kept at rest 
on her back, on a firm bed, for three to four weelu, during 
which time the pubic bones are kept together by a tight binder. 
At the same time, the usual nursing details of the puerperium 
must be attended to, with the addition that the catheter must 
be passed regularly. When the time comes to allow the 
patient out of bed, a properly fitting pelvic belt should be pro¬ 
vided, and be worn continuously for the twelve months after the 
operation. 

Prognosis .—The prognosis of symphysiotomy, when performed 
by competent operators, is on the whole good. In 27S cases 
collected by Niugebauer, there was a maternal mortality of 
in per cent., but this percentage has been considerably reduced 
by others. Bar redords 140 cases operated upon* by I’inard, 
Zweifel, and Kiistner with a mortality of 67 per cent., while 
Zweifel has operated upon 31 cases without a death. The 
principal dangers of the operation are rupture of the bladder or 
urethra during the separation of the bones; hmuiorrhage from 
the plexus of veins behind the symphysis, or from laceration of 
the clitoris; rupture of the sacro-iliac articulations; failure to 
obtain union b^ween the pubic bones; and septic inf^tion. 
Such accidents occasionally occur even in the hands of experienced 
operators, and, if the operation was to lie adopted by the general 
practitioner, as has been suggested, they would necessariW be 
of far more frequent occurrence. We do not agree with the 
opinion expressed by Whitrid^e Williams that the present en¬ 
thusiasm for symphysiotomy will eventually disappear, if by this 
he means that the operation will cease to be performed, but we 
consider that it is essentially an operation to be performed by 
the skilled specialist, amidst the favourable surroundings of a 
hospital. 
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Craniolomy-ilnstruments—Steps of the Operatioff; Perforation, Evacua-' 
tion, Compression, Extraction, Embryotomy—Decapitation—Eviscera¬ 
tion-'Cleidotomy. 


r CRANIOTOMY 

Craniotomy is the term applied to any cutting or crushing 
operatipn on the head of the foetus performed prior to delivery 
with the object of reducing its size. 

Indications—The operation of craniotomy of necessity involves 
the death of the foetus, if this has not already occurred, and 
consequently it should never be performed in the case of a living 
infant unless no other means of effecting delivery can be carried 
out, under the circumstances of the case. It is the duty of the 
obstetrician to reduce the number of such cases to the lowest 
limit, and in recent years, in con&equence of the improvements 
which have taken place in the technique of Caesarean section 
and symphysiotomy, great advances have been made in this 
direction. The operation cannot be performed unless the size cf 
th^ genital canal is sufficient to allow the passage of the foetus 
after reduction in size. i It is, in consequence, contra-indicated 
in all cases in which there is absolute pelvic contraction, that is, 
contraction in which the conjugate measures less than inches 
in the case of a flat pelvis, or than 2^ inches in the case of a 
generally contracted pelvis. It is true that a mutilated foetus has 
been extracted through a pelvis even smaller than this, but the 
dangers associated with such an operation are greater than^hose 
associated with Caesarean section. jThe performance of cranio¬ 
tomy is also inadvisable or. impossible in the case of pelves 
markedly deformed by the preseqpe of tumours,^ or when the 
vagina is rendered undilatable owing'' to the presence of old 
cicatrices. We thus see that the operation is one which possesses 
only a limited range of applicability. / It is uniyecess^ when 
there is only slight disproportion between the pelvis and the 
fcetus. I It is never the operation of choice in the presence of a 
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living foetus. ^ It is impossible when the disproportion between 
the size of tHe foetus and the pelvis exceeds certain limits. 

Craniotomy is indicated under the following conditions:— 

(1) It is absolutely indicated if the foetus is dead, and if the 
extraction of the undiminished head is either dangerous or 
impossible. 

(2) It is relatively indicated if there is a relative indication 
present for the performance of Cajsarean section or symphy¬ 
siotomy, but the patient refuses to allow such an operation. 



Fig. 448.— Simpson's I’erkoratdk. 


Instrumetits.—The following special instruments are required 
for craniotomyAn instrument for perforating the he.ad, such 
as Simpson’s perforator, or Smellie's scissors. An instrument 
for washing out the brain from the perforated head, such as a 
large-sized Bozemann’s catheter. An instrument for crushing 
and extracting the perforated head, such as a craniMlasl, a 
cephalotribe. Winter's modification of Auvard’s combined cranio- 
clast and cephalotribe, or Simpson’s basilyst. Personally, we 
consider that the two instruments most suitable for 
crushing and extraction are Simpson’s perforator and Win c 
modification of Auvard’s combined instrument, luit each imli 
vidual operator will be largely guided by his own past experience 



possesses the advantage ovct Smel ' uji. {(,5 scissors 
STy the over-tor ^ 

requires three hands to work against the head 

“S'lLXfiSf.'hW bSd .o'h.lp .he «».'»»' •" 

the blades. 
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, All forms of crushing and extraction instruments are more or 
less based on the cranioclast and the cephalotribe. The cranioclast 
is a two-bladed instrument, with concavo-convex blades so adapted 
to one another that their curves correspond (v. Fig. 449). One 
blade is applied inside the skull, the other blade outside. In 
consequence, it is admirably adapted for seizing and pulling upon 
the head without slipping. It causes an elongation in the shape of 
the head, and consequently a compensatory diminution in the other 
diameters, as shawn in Fig. 450. It is, however, obviously unsuited 
for producing a marked diminution in the base of the skull, as it 



' Fig. 450.—Diagram showing the Effect of Traction with a 
Cranioclast on a Perforated Head. 


only compresses one lateral wall, and not the entire base. The 
cephalotribe is also two-bladed, with concavo-convex blades, but 
they are so adapted that the curves are opposed to one another, 
as in the case of the forceps, and both blades are applied outside 
the head (v. Fig. 451, B). Consequently, it is well suited for 
crushing the base- of the skull, as it includes the entire <base 
between its blades. It is, however, a bad extractor, as it tends 
to slip. To compress sufficiently, the^urve of its blades must 
be slight, otherwise there would be too much space between 
them. To extract without slippm^, th£ curve must be so pro¬ 
nounced that it grips the head as does a forceps. 

As both the cranioclast and the cephalotribe ^thus possess 
complementary qualities, it is not strange that inany attempts 
have been made to produce a satisfactory combination of them. 
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Auvard’s combined instrument is, as its name sliows, practically 
the two instruments in one. Two blades form a cranioclast with 
which the head is seized and held firmly, the third blade forms a 
cephalotribe in conjunction with the other two. As modified by 
Winter, it is the instrument of which we have the most experience, 
and we consider that it is admirably suited to its puriwse. 



the skull up«l W 

1. provud n.». 

• Tww. Edinburgh ObiM. Soc.. vol. xxv., p. HO. 
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Conditions .—Certain conditions must be fulfilled before cranio¬ 
tomy can be performed:— 

(i) The pelvis must be of sufficient size to allow the passage 
of the mutilated foetus. In the case of a flattened pelvis, the 
true conjugate must measure at least zj inches, in the case of a 
generally contracted pelvis at least zA inches. 

(z) The uterine orifice must be sufficiently dilated to permit the 
necessary manipulations. 

(3) head «must be fixed in the pelvis, or be held firmly at 
the brim by an assistant in such a manner that it will not slip 
away as the perforator is introduced. 

Operation. — The operation of craniotomy consists of four 
steps:— 

(i) The<perforation of the cranium. 

(z) Tne breaking up and evatuation of the contents of the 
skull. 

(3) The reduction in size of the base of the skull by com¬ 

pression. ' 

(4) The .extraction of the foetus. 



The Perforation of the Oranium.—The patient is anaesthetised 
and placed in the dorsal cross-bed position, and the parts are 
thoroughly washed and disinfected. If necessary, preliminary 
dilatation of the uterine orifice is effected. As much of the 
left hand of the operator, as is necessary, is introduced into the 
vagina, and the hrad pushed into a position of flexion, if is 
movable and if- it is not already so placed.An assistant then 
from without holds the head firmly itf this position, while the 
locked perforator is cautiously guided through the vagina under 
protection of the left hand, until the^poifit rests ag^ainst the most 
dependent part-of the cranial vault, as shownr in Fig. 453. The 
lock of the instrument is opened and the blades are ^parated by 
pressing^ the handles together, thus making two lateral huts in 
the cranial bones. The instrument is then closed and partially 
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withdrawn to permit of it teing rotated through ninety degrees. 
It IS then again opened, and a second cut made at right an^s 
I In >ntr^ucing the instrument, the greatest care 
must be taken that it does not slip. It is to pre^nt such an 
accident that we advise the introduction of the perforator through 
the most prominent part of the head, whether this entails L 
passage through a bone or a suture. Steady pressure upwards 
IS also essential, and all jerking or sudden movements must lie 
avoided, as, if the instrument was to slip, moill serious injury 
might be done to the maternal tissues. 



Fig. 453. —The Performance of Craniotomv ; the Introduction of 
THE Perforator. 


In face presentation, the perforator can he most easily intro¬ 
duced through an orbit, or, if there is a difficulty in reaching 
it, through the roof of the mouth. In the latter case, how¬ 
ever,* the bones which have to be traversed are firmer, and 
consequently a greater degree of force has to be used. 

In the case of the aftel'-coming head, perforation may lie at 
times very difficult, if pelvic rontraction prevents us from drawing 
the base of the head witlfln reach. There are two sites, at either 
of which the perforator can be introduced. Either the body of 
the child may be drawn as far backwards as possible and the 
perforatdr introduced through the occipital bone, or the body 
may be drawn forwards and to one side, and the perforator 
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introduced through a lateral fontanelle. The former, method is 
perhaps the easier. An assistant seizes the child by the legs 
and maws it forcibly as far backwards as possible, while the 
operator introduces the Angers of his left hand between the 



Fig. 454.— Trb Performance <of Craniotomy, 

Bladea No, i and 2 of Auvard's instrument applied to the head as a 
' cranioclast. ” 

occiput and the back of the symphvsi^ and push^ them up as 
hr as possiUe. ;The -perforator held in the other hand^ is then 
pushed through , the behest point of the bone that is under the 
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protection of the vaginal fingers. If the body of the foetus is 
of large size and fills the pelvic cavity, while at the same time 
pelvic contraction keeps the head unusually high, it may be 



Fjg. 455.—Thb Performance or Craniotomy. 

Blade No. 3 of Auvard's instfcment '*** *** 

as to unite with the others to make a cephalotnbe. 

conceivably necessaqr first to 

decapitation, and then to Brain, 'fhe step 

consists in removing as much ot tne 
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this object the perforator is pushed up to the base of the skull, 
and moved about freely in all directions so as to break up the 
brain as completely as possible. The more fully this is done 



Fio. 456 .—Thb Performanjt.b of Craniotomy. 

Auvard's instrument applied, the handles screwed together, and the head 

crushed. 


the easier will be the subset^uent evacuation. A large-sized 
Bozemann’s catheter is then introduced, and a stream of water 


THE EXTRACTION OF THE HEAD 

allowed to run through it with the object of washing out the 
disintegrated bran. Much time need not, however, be spent 
over this part of the operation, as, when .traction is applied 
to the head, the compression of the latter will squeeze the brain 
out through the opening in the vault. 

The Bednction of the Skull. —If Auvard’s combined instrument 
IS used, the centre blade, marked No, i, is passed upwards 
through the opening in the cranium and as deeply as possible 
into the base of the skull, taking care that its convex surface is 
turned towards the face of the foetus. Blade No. 2, which unites 
with blade No. i to form a cranioclast, is then applied over the 
face, and the two blades tightly screwed together by means of the 
compression screw at the end of the handles (v. Fig. 454). Tlie 
head is now caught in a cranioclast, and, if th'' disproportion 
between it and the'pelvis is not very great, a sufficient degree of 
reduction will probably be obtained % traction. .\s the head 
passes through the pelvic brim, it elongates as shown in the 
diagram (v. Fig. 450),^nd the remainder of the brain is squeezed 
out. If, however, the disproportion is considerable, blade No. 3 
must be applied over the head at the side opposite to blade No. 2, 
with which it forms a cephalotribe (u. Fig. 455). It is then 
locked, and the two blades screwed together by means of the 
compression screw, as shown in Fig. 456. If the blades have 
been so applied that they include the base of the skull in their 
grip, a marked degree of reduction is obtained. If one applic.'i- 
tion of the cephalotribe docs not .sufficiently reduce the size of 
the head, the instrument should be taken olT and re-applied to 
the head in a diameter at right angles to its former position. 

Simpson’s basilyst also consists of three blades, two of which 
interlock to form an instrument with a screw-ended tip, while the 
third can be applied outside the head to form with the others a 
cranioclast. The first two blades interlocked are introduced into 
the cranial cavity and screwed into the base of the skull. Then 
the handles are compressed and the blades separated, with the 
result that the bones of the base are split apart. If necessilry, 
the instrument is then rotated through a right angle and the 
blades again separated. So great a breaking up of the base of 
the skull results from this, that, if the disproportion lietween the 
head and the pelvis is not very great, the head can be pushed 
down through the pelvis by pressure applied from without. If 
this cannot be done, the third blade is applied outside the skull 
and the head extracted as with a cranioclast. 

Eztiaction. —In consequence of the crushing force lieing applied 
to one diameter, there is always a tendency to a compenwtory 
increase in the opposite diarrfeter, and consequently it is advisable 
to rotate the head during extraction by means of the cranioclast 
in such a manner that its greatest diameters correspond to the 
greatest diam’eters of the pelvis. Traction must be applied in 
the axis of the pelvic canal, and, during the descent of the head. 
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repeated examination must be made with the 'fingers in the 
vagina to ascertain that pieces of brokefi bone Are not protruding 
through the cranial skin, as severe laceration of the maternal 
soft parts can be brought about by such pieces. 

It was formerly not infrequently taught that, after perforation 
and crushing, it was advisable to leave the expulsion of the head 
to the natural efforts. Such a course is, however, now seldom or 
never recommended, and is quite opposed to the principles that 
govern modern (Obstetrical practice. Everything points to the ad¬ 
visability of delivering the woman. She is already amesthetised, 
she has probably been for a considerable time in labour and 
recjuires to be delivered, and the retention of the dead fcetus 
in the uterine cavity favours the occurrence of saprophytic 
infection. , 

Pr0g»o5t5.'—There should be no maternal mortality associated 
with craniotomy, if the operation is performed in time and is not 
attempted in the case of absolute pelvic contraction. As, 
however, the operation is as a rule po 9 tp)oned until the last 
moment, in qrder to give the infant every chance of being 
expelled spontaneously, it may happen that it is performed in 
the case of patients who are seriously collapsed, or who have 
been infected by previous manipulations. There is no excuse for 
such a postponement when the infant is dead, and the opera¬ 
tion should M performed as soon as it is plain that, without it, 
delivery cannot be effected per vaginam. There is always some 
risk of laceration of the maternal soft parts by pieces of projecting 
bone, and this must be guarded against, by carefully noting the 
effect of traction on the cranial bones, and by removing any 
pieces which protrude through the cranial skin. 


EMBRYOTOMY 

The term embryotomy strictly means any cutting operation 
performed on the fcetus, but, in practice, it has come to mean 
any cutting operation performed on the body of the foetu.s with the 
object of reducing its size or altering its shape. Three different 
operations are included in the term;—Decapitation, evisceration, 
and cleidotomy. 

Decapitation. —By decapitation is meant the separation cf the 
head of the fcetus from its body by cutting or tearing through the 
neck. 

Indications .—The operation of decapitation is seldom required in 
obstetrical practice. Its chief indfcatilin is neglected shoulder 
presentation in which' version cannot be performed, and in which 
the neck can be reached, and such cases, as the name implies, 
only occur when the patient has been neglected during labour. 
Decapitation is also indicated in cases of locked twins, when 
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the after-coming head of the first has become interlocked with 
the forecoming head of the second, and their disengagement is 
impossible. 

Instruments. —In neglected shoulder presentation, the only 
special instrument that is required is some form of decapitator. 
Many different forms of instrument have been invented since 
Kamsbotham* devised his sharp sickle-shaped hook. The instru- 



Fic. 457. —Braun's Blunt Hook for Dkcafitation. 


ment most generally used at the present time is the blunt hook 
devised by Braun, and, though it may not sever the neck with 
the same r^idity as a sharp hook, it is a safer instrinnent 
and most efficient. For decapitation of the after-coming head, 
all that is require^ is a pair of strong scissors. 

Operation .—The patient is anmsthetised and placed in the 
dorsal cross-bed position. The presenting shoulder is drawn 
down as far as possible by traction on the prolapsed arm. 'I'he 



Fig. 458. —Galabin’s Modification of JIammiotiiam's DF.CAPiTATiNri FIook. 

fingers of the hand corresponding to the side at which rtie 
head lies are introduced into the vagina, and pas^d upwards in 
such a manner as to encircle the neck from behind, the thumb 
encircling it from in front. The hook is then guided upwards 
through the vagina along the palm of the hand, and insinuated 
along the anterior surface of the neck under cover of the thumb, 
as slmwn in Fig. 459, until the point is above the neck, when it is 
turned inwards and drawn forcibly downwards over the neck in 
such a manner that it includes the spinal column in its erwk. 
The hook is then forcibly’ rotated so as to fracture the spinal 
column. The soft parts ^an;be severed either by twisting them 
away with the hook or by dividing them with blunt-pointed 
scissors. The head is next pushed up out of the way, and the 

• •TheVrinciplesand Practice of Obstetric Medicine and Surgcry.’Tnd ed.. 
P. 359- 



1073 


OBSTETRICAL OPERATIONS 


prolapsed arm is drawn further down so as to bring the other 
arm within reach. This is in turn pulled down, and the trunk 



1*10. 459. —Decapitation with IlRAUNt4 Bt,UNT Hook in a Neglected 
Shoulder Presentation. 

i 

extracted by traction on both arms. If the pelvis is contracted, 
and the size of the body renders its delivery difficult, “the body 
may be reduced by performing evisceration. 
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Galabin, who is an ardent believer in his modification of Rams- 
botham’s hook, recommends that the operation of decapitation be 
performed as follows:—‘ Bring the shoulder as low as possible by 
traction upon the prolapsed arm. The neck can be then generally 
reached by the left hand passed into the vagina. Carry the 
ilecapitator, protected by the flexor surface of the fingers, up in 
front of the neck, passing it along the arm, the point directed 
toward the head, until it reaches the level of the neck. Now, 
draw the decapitator firmly downwards at the same time that its 
liandle is swayed backward and forward as widely as the vaginal 
outlet will allow. In this way, the neck is quickly cut through.' 

The extraction of the severed head is the last step, and in sonic 
cases may give rise to difficulty. If there is no contraction of 
the pelvis, the easiest method of extraction consist^ in pressing 
the head down into the pelvic brim with the hand on the alidomen, 
and in then introducing the other hand into the uterus, and 
grasping the head with two fingers in the mouth. The liead is 
then delivered as in the case of an after-coming head by traction 
on the mouth assisted by firm pressure from witijont. If this 
does not succeed, one blade of the cranioclast may be introduced 
into the mouth as recommended by Winckel, the oilier blade 
being placed over the divided tissues of tlie neck, and traction 
thus applied.. If the pelvis is contracted, and delivery ol the un¬ 
reduced head is impossible, the latter must be perforated and 
crushed in the ordinary manner. 

Evisceration. —Evisceration is the term applied to the removal 
of one or more of the abdominal or thoracic viscera, with the 
object of reducing the size of the fietal trunk. 

Indications ,—Evisceration is indicated in longitudinal lies of the 
feetus if the size of the fretal body obstructs delivery after the 
birth of the head or breech. It ,is also indicated in neglei ted 
shoulder presentations in which the neck cannot be reachetl and 
decapitation performed. 

Instruments .—The only special instrument required is one witli 
which to make an opening into the trunk of^ Miflicienl si/e to 
admit the fingers. For this purpose Simpson's perfoiator. 01 a 
pair of strong, long-handled, and sharp-pointed scissors, answers 
well* 

operation .—The patient is placed in the dorsal cross-bed position 
and unsesthetised. The hand is passed into the vagina at wine 1- 
ever side there is most room, and the perforator, guuled up ;dong 
it, is pushed into the most accessible part of the thor.icic or 
abdominal cavity. The fingers are then introduced through the 
hole thus made and the nearest viscus is caught and pulled away. 
If the opening in the foetal body is not of sufficient size to permit 
this to be done, it must be enlarged with scisMrs. In this w.ay, 
the liver, lungs, and heart can be removed. As soon as the size 
of the trunk is suflficiently reduced, the liody can be delivered. 
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In the case of a neglected shoulder presentation, this can be best 
done by fracturing the spinal column with-a Braun's hook, or by 
cutting it through with a stout scissors. The lower half of the 
body is then pulled down and the foetus extracted by a mechanism 
similar to that which occurs in spontaneous evolution. If the 
spinal column cannot be fractured, pass the hand upwards into 
the uterus, seize the feet, and extract the child as a breech 
presentation. 

• 

Cleidotomy. —Cleidotomy is the term applied to the operation 
of division of the clavicles of the foetus with the object ol 
reducing the width of the shoulders and oi making them more 
readily adaptable to the pelvic canal. Bonn^re* has shown by 
experiments ,on dead children that unilateral cleidotomy reduced 
the bis-aci'omial circumference by from one !o three centimetres, 
bi-lateral cleidotomy by from three to four centimetres. The 
statement made by Bonnaire that in no case on which he experi¬ 
mented was the subclavian artery injiAred or the subclavii)s 
muscle divided is supported by the results of Ballantyne's 
experiments.'t It is possible therefore that the operation can 
be performed in cases of necessity on the living foetus without 
causing its death. 

Indications .—Cleidotomy is indicated when the shoulders are 
impacted in the pelvis in consequence of their large size, of 
their failure to rotate, or of pelvic contraction, if it is impossible 
to deliver the foetus by other means, even after the arms have 
been brought down. So far as we know, the operation has been 
performed only on the dead foetus, either as an accessory to, or 
without, a preliminary craniotomy. 

Instrument .—The only special instrument required is a pair of 
strong scissors with long handles. 

Operation .—The necessity for the operation will usually arise 
more or less unexpectedly during delivery, owing to the impos¬ 
sibility of delivering the shoulders after the birth of the head. In 
such cases, every effort must be made to deliver the infant in the 
manner which has been already described when discussing the 
treatment of impacted shoulders, and, if such efforts fail, the 
patient should be rapidly drawn into the cross-bed position, and 
cleidotomy performed. In performing the operation, two fingers 
are slipped into the vagina along the anterior aspect of the child, 
until the prominent ridge formed by the clavicle is felt.« The 
scissors is then guided upwards under cover of these fingers until 
it comes to the clavicle, when it is gently and carefully opened 
just wide enough to admit the bone, and the latter is divided at 
or near its middle. As soon as (hvisfbn is complete, the bones 
will override one another. If there is any possibility that the 

* 'De la reduction des 4paules dans I'accoucbement dystocaue,’ Presa 
Itidicale, No. ai, p. 125. Mars 14, 1900. 

t ' Cleidotomy,^ Trans. Edinburgh ObsUt. Sue., vol. xxvi., p. 24. 
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foetus is aliv^ care must be taken to divide the bone alone, and 
not to injure the structures lying under it. Attempts to deliver 
the fcetus may be then reputed, but if they are unsuccessful the 
opposite clavicle must be divided in a similar manner. 

We have recently had to perform cleidotomy in the case of a 
large infant, whose shoulders were arrested on account of their 
size. The right shoulder remained above the brim, and the left 
shoulder descended into the cavity. Traction had failed to deliver, 
the arms could not be brought down, and the fstus was dead. 
Both clavicles were divided with scissors, and traction again 
made without result. The skin over, and the posterior muscular 
attachments of, the right scapula were then divided with scissors, 
and the scapula'and shoulder thus enabled to move round 
towards the front of the chest. Delivery was then^asily effected 
by traction. The infant weighed ten pounds. The bis-acromial 
circumference, when the shoulders were placed in their normal 
position, measured forty-five centimetres ;* when the circum¬ 
ference was compressed, the division of the clavicles and of the 
scapular muscles enabled it to be reduced to thirty-three centi¬ 
metres. The value of the division of the scapular muscles in 
enabling a further reduction in the shoulder-girdle after cleido¬ 
tomy is shown by this case to be considerable. 

It is interesting to note that, in this case, the suli-clavicular 
vessels were not injured during the division of the clavicles, 
though the vessels on the right side were divided during the suli- 
sequent procedure. In performing cleidotomy, if there is any 
chance that the infant may be still alive, it is important to make 
the division as near the scapular end of the bone as possible, .as 
the farther out it is made the greater the distance between the 
vessels and the clavicle, and hence the less risk there is of injuring 
the former. 

• The bis-acromial circumference normally measures thirly-four centi¬ 
metres. 
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THE PHTUOLOOT AND OABE OF THE INFANT 
-INFANT FEEDING 

, » 

The Man^iement of the Infant after Birth, Ligation of the t'ord. Hressing 
of the Umbilical Wound—Temperature, Pulse and Kespiratory Kate of 
Infant—Urine—Meconium—Weight. Infant I'eeding- Breast PewlinR. 
Composition of Cow{s and Human Milk—The Wet-nurse-Artificial 
Feeding, Proprietary Foods, Cow's Milk—Oeneral Remarks on Infant 
Feeding. , 


THE PHYSIJOLOGY AND CARE OF THE INFANT 

We must now return to the commencement of the third statje 
of labour for the purpose of describing the management of tlie 
infant after birth. Immediately the infant is born, the nurse 
should wipe its eyes with a soft linen cloth in order to remove 
any material which may have found its way into them during the 
passage of the head through the vagina, and the mouth is 
similarly treated if it contains mucus. Usually, the infant then 
cries, if it has not already done so, and commences to breathe 
naturally. If it does not do so, the finger should lie passed into 
the mouth and any mucus which’may be far back gently hooked 
out. This procedure is greatly facilitated by suspending the 
child by the feet, as this enables the mucus to run out ofathe 
larynx. As soon as all mucus has lieen removed, attempts must 
be made to make the infant inspire, if it has not already done so. 
Usually, some slight cutaneous stimulation is all that is necessary, 
such M a dash of cold water or a gentle slap with the hand. If 
this is not sufficient there must be some pathological condition 
present, which will be considered under the head of asphyxia 
neonatorum. As soon as the infant is breathing strong y, i 
laid between the mother’s thighs, a little way from he;«'va, a"d 
in such a position that it will not be pressed upon by the mother 

and that there is no teiAiorfon the cord. 

The next step eonsists in the ligation of the cord. The old 
dispute as to in the cord should be bed 
mote (hau at academic iutereS,« it is wuclusivdy se^ that 
this should not be done until all pulsations in the cord have 
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ceased. Formerly, it was customary to tie the cord the moment 
the foetus was born, or as soon as it had cried lustily, and in spite 
of the representations of White of Manchester, this practice con¬ 
tinued up to comparatively recent times. White, who was perhaps 
the most scientific obstetrician of his day, clearly recognised the 
absurdity of supposing that it was possible for the change from the 
placental to the pulmonary circulation, with all that this implies, 
to take place in a moment. ‘ Is it possible,' he writes, ‘ that this 
wonderful alteration in the human machine should be properly 
brought about*in one instant of time, and at the will of a by¬ 
stander ? ... By this rash and inconsiderate method of tying 
the navel string before the circulation in it is stopped, I doubt 
not but many children have been lost.’* Tke experiments of 
Budin and of Ribemont-Dessaignes have set the question at rest. 

Budin! h/is' proved that an infant, in whofn the pulsations of 
the cord are allowed to cease before ligation, gains on an average 
92 grammes (3 oz.) of blood, which it would have otherwise lost, 
a loss which would be equivalent to one-of sixty ounces in the 
adult. It is possible that this extra blood may find its way into 
the fietal circulation in one of two ways. First, it may be 
sucked in from the placenta—thoracic aspiration—as a result of 
a negative pressure in the great vessels near the heart owing to 
the establishment of the pulmonary circulation and the demand 
for additional blood; or, secondly, it may be forced into the 
fintal vessels owing to the contraction of the uterus upon the 
placenta (Schucking and Porak). In the first event, it would 
be clearly advisable to permit the influx of blood to occur; in 
the second event, it would probably be inadvisable to do so. 
Ribemont-DessaignesJ has, however, shown, by observations on 
the blood-pressure of the umbilical arteries and vein in cases of 
immediate and late ligation, that the influx of blood is due to 
thoracic aspiration. The suggestion that jaundice is more 
common in the case of late ligation of the cord has been disposed 
of by Schmidt,g as his observations showed that 72 per cent, of 
children in whom immediate ligation was adopted were jaundiced, 
while only 42 per cent, were jaundiced when the cord was not 
tied until ten minutes after birth. The occurrence of jaundice is 
not in itself a matter of very great importance, as, in its common 
form, it is probably due to the breaking down of blood corpuscles, 
and not to absorption of bile. An additional argument in favour 
of late ligation, if one is required, is the fact that infants in whom 
this course is adopted are stronger, and gain more rapidly in 
weight. , 

* • A Treatise on the Management of Pregnant,and Lying-in Women,’ etc., 
third edition, p. log rt stq. London, 1785. 

t ' A quel Moment doit-on op^rer la Ligature do Cdrdon ombilicale?' Pro- 
gris Mid., 1876. 

J Arch, dt Toco!., October, 1879. ' 

$ Archiv f. Gyn., vol. xlv.,' 18^. 
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The question, When is the cord to be tied ? being thus answered, 
we must now ‘discuss the equally important (luestion. How is it to 
he tied and divided ? 

The difference in the opinions held regarding the proper 
method of treating the cord after the birth of the in&nt is 
perhaps one of the most surprising things in modern obstetrics, 
especially when one considers the apparent simplicity of the ques¬ 
tion, and the ease with which its answer can l)e experimentally 
determined. In spite of this, tit the present time there are 
advocates of the use of the ligature and of the use of no ligature; 
of division with the scissors; of amputation round the skin 
edge; of the application of clamps, and of division with the 
thermo^cautery; clf dry dressings, of wet dressings, and of no 
dressings. In spite of all these numerous practiccf, or. perhaps 
it would be more correct to say, in consetjuence o^ them, the 
essential details of the treatment of the cord are apt to be over¬ 
looked. To constitute a suitable method of treatment, two 
conditions must be fulfilled 

(i) It must be a simple method, capable of being carried out by 
.any reasonably skilled person, and under any circimi'stances. 

(2I It must preserve the initial asepsis of the cord. 

Tne first condition will at once sweep out of the field all such 
proposals as that of primary amputation of the cord proposed Ijy 
Dickinson.* This may furnish admirable results in cases in 
which it can be properly performed, and at the same time may 
lie simple in its technique; but it is not suitable for use in the 
majority of cases, and hence there does not appear to be any 
particular object to be gained by its use in a small proportion of 
cases. For similar reasons, the use of clamps (Hart) or of the 
thermo-cautery is not desiralile. The abolition of the ligature is 
also contra-indicated, in that though in many cases it is not 
necessary, in others it is necessary, and the great majority of 
persons who conduct labours will never lie sufficiently skilled to 
be able to distinguish the cases in which ligation is required 
from those in which it is not. It is true that Kellar { has recordferl 
2,000 cases of non-ligation with good results, but, even so, the 
practice cannot be recommended for general adoption. 

The second condition can lie fulfilled in a number of ways, but 
it is necessary to select one which will also fulfil the first con¬ 
dition. Perhaps, the easiest and safest method to adopt is one 
which will prevent any non-aseptic material or instrum^t from 
coming into contact with the cord, and which will keep the latter 
dry, and so encourage the desiccation of the stump 

A method which fulfils both these conditions, so long as 
due attention is paid to 'asejjsis, is the well-known practice of 


• 'Complete Amputation of the Umbilical Cord,' Trans, of the American 
CyncKol. Sat,, 189a. p. 267. „ , 

t ■ Peau de Cerf.,’ Revue Intern, de Med. el de Chir , 1897, No. 10. 

{ ‘ Non-ligation of the Umbilical Cord.' Pacific Med. Jaurn., January, 1897. 
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tying the cord with stout linen thread and dividing it with 
scissbrs. The ligature with which the cord is tied and the 
scissors with which it is divided should be as sterile as are the 
ligatures and instruments for use in any surgical procedure. 
The same remark applies also to the dressings which are subse¬ 
quently applied. The cord is tied in two places, one ligature 
being placed two inches from the umbilicus of the child, and the 
other as close as possible to the vulva of the mother. The 
object of the second ligature will be subsequently explained. The 
cord is then divided half an inch above the first ligature, a pad 
of dry sterilised cotton-wool is applied to the umbilicus, and the 
remainder of the dressing postponed until the infant has been 
washed. Linen thread doubled and with knotted ends is generally 
used for the. ligature. It should be boiled, before use, or else 
allowed to lie in corrosive sublimate solution (i in 500) for several 
hours. 

If the cord is very ‘ fat 1.<., if there is a large amount of 
Whartonian jelly, it is sometimes difficult to tie the ligature 
sufficiently tjghtly to prevent oozing from the cut surface. In 
such cases, Budin* recommends that the ligature be about 
twelve inches in length. The cord is first tied circularly as before, 
and cut off one centimetre above the ligature. The ends of the 
latter are then brought over the face of the cut surface, and tied 
again in such a manner that they lie at right angles to the first 
loop, and that they divide the portion of cord beyond the first 
ligature into two parts, in one of which is the vein and an artery, 
in the other the second artery. Finally, each of these parts is 
tied separately with the ends of the same ligature. 

It sometimes happens that the cord is very soft, and that 
a ligature made of linen thread cuts through it. In such cases, 
some softer and thicker material must be used as a substitute for 
thread, such as a piece of cjrcular lampwick, similar to what 
is used for drainage purposes, and of about the thickness of a 
gTOse-quill. 

The object of the second ligature in the majority of cases is 
merely to serve as an index upon the cord by means of which we 
can watch the elongation of the portion which lies outside the 
vulva, and so determine whether the placenta has descended into 
the vagina or not. In cases of twins, it is also required in order 
to ch^k haemorrhage from the placental end of the cord, a com¬ 
plication which might otherwise occur in consequence “bf an 
anastomosis between the circulation of the infants. 

As soon as the mother has been comfortably settled, the toilet 
of the infant must be performed.,. This should be preceded by 
a careful examination, to ascertain that neither defects nor de¬ 
formities are present, nor injuries which have occurred during 
delivery. The urethra and the anus must be specially examined 

* ‘ Ligature du Cordon, nouveau Precede,’ Congris de Bordeaux, August, 
1895, p. 500. 
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to note that they are patulous. The inbnt is then washed care¬ 
fully by the nurse in the ordinary manner. If there is an unusual 
amount of vemix caseosa, it is well to first rub the infant over 
with a little olive^il or vaseline, and then to wash this off with 
soap and water. The eyes must be carefully cleansed for the 
second time, and all concretions in the canthus washed away. In 
all cases in which.there is any inflammatory condition of the 
vagina of the mother, whether there is a definite history of 
gonorrhoea or not, Credfe’s prc^hylactic treatmenf of ophthalmia 
neonatorum must be adopted.* This consists in dropping into 
each eye one drop of a two per cent, solution of nitrate of silver. 
A one per cent, .solution has been found to answer the same 
purpose in the wards of the Rotunda Hospital. Of late, a 
twenty percent, solution of argyrol has been recomnteiyled instead 
of nitrate of silver. It is less irritating and apparently just as 
efficacious, and so in our opinion is preferable. In institutions, 
prophylactic measures should be adopted as a routine practice. 

As soon as the infant is washed, the cord is carefully dried, and 
then dusted over with an antiseptic powder, such equal parts 
of boracic acid and starch, or bismuth and starch, and covered 
with sterilised cotton-wool, if such can be obtained, or with wool 
impregpiated with a mild antiseptic. This dressing is removed 
night and morning, the cord powdered, and a fresh pad applied. 
On account of the great importance of keeping the cord dry, 
many writers recommend not to bath the infant until the cord has 
separated and the navel healed. This is a point which is worthy 
of more attention than it usually receives. Bastard, I writing in 
1897, stated that in the case of two sets of infants, to one of 
whom a daily bath was given and to the other only one bath at 
birth, the cord separated in the unwashed infants on an average 
after 5'4 days, while in those that were washed it took an average 
of 7*4 days. Further, pathological disturbances, such as erytliema 
and suppuration of the stump, occurred in the washed infants in 
19 per cent, of cases, in the unwaslied infants in 6-3 per cent. 
These figures are striking, and in view of the fact tliat the 
necessary cleanliness can be maintained by sponging ® 

infant without allowing the umbilicus to get wet, it would seem 
to be advisable to omit the bath until the navel has healed. 
Pinard has followed such a course since 1891 (Dickinson)., 

If the primary asepsis of the cord has been preserved, the latter 
will'gradually dry up and mummify, and ‘l,® 

fourth and the se 4 nth day. The umbilical arteries then 
shorten, and the stump of the cord is drawn into ‘h® 
which it fills, so preventytg ^le occurrence of an umbilical hernia, 

• ■ Die Verhatung <ftr Augenentzundung beim Neugeborenden,’ Herlin, 

Codtributiftn 4 I’ttude du Traitement du Cordon onibllieale.etc.. Action 
des Bains’ (Thdse de Paris, Steinheil, 1897). 

( Of. cit., p. 306. 
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^ The usual temperature of a newly-born infant is about gg-8° p. 
This temperature falls a little after the first bath, and then ranges 
between 98'8°and 99° F. A temperature of more than 100° p, 
must always be considered to be pathological. The easiest 
method of taking the temperature of an infant consists in passing 
the bulb of the thermometer into the rectum, When the infant 
is awake, the rate of respiration varies even in perfect health 
between the rather wide limits of thirty and sixty per minute. 
During sleep,»the rate is more regular, and is slightly more 
frequent. The pulse-rate is also somewhat irregular, and is 
easily increased by any excitement such as crying, or while 
suckling. Its correct rate can be best determined when the infant 
is asleep, either by feeling the pulse at the wrist or over the 
heart, or by <nounting the pulsations of the anterior fontanelle. 
The average pulse-rate during the first two months is 137 per 
minute, from the second to the sixth month 128 per minute, and 
from the sixth to the twelfth month 120 per minute. 

' The urine of the newly-born infant is slightly acid, of a pale 
yellow colour, and of a specific gravity of 1005 to 1007. It is 
passed from six to fifteen or twenty times daily. During the first 
two or three days after birth, the daily amount varies between 
three and twelve drachms, and this gradually i.icreases until by 
the sixteenth or seventeenth day, it amounts to between fifty-seven 
and eighty-five drachms. 

Retention of urine occasionally occurs during the first twenty- 
four hours after birth, and on this account it is always the duty of 
the medical attendant to inquire at his first visit if the baby has 
passed water. The usual cause of retention is the blockage of 
the orifice of the urethra by a small plug of vernix caseosa, which 
in the male infant may be found beneath the prepuce, in the 
female infant between the labia. Occasionally, the cause of the 
retention may be more serious,.and be found in some congenital 
obstruction to the passage of urine, such as an imperforate 
urethra. If an unduly large amount of urine is allowed to 
accumulate in the bladder, the latter can be felt as a tense tumour 
reaching as high as the umbilicus. In such cases, a condition of 
paresis of the bladder wall sets in, and the infant is unable to 
empty the bladder even after the obstruction has been removed. 
If the infant does not pass water within a couple of hours of its 
birth, the orifice of the urethra must be examined, and any collec¬ 
tion of vernix removed. If the infant still does not pass wtater 
apply a warm stupe to the lower part of the abdomen, and, if this 
fails, place the infant in a hot bath, and allow it to remain there 
for a short time. By holding the hand in front of the urethral 
orifice, it will be possible to tell if the urine is expelled or not. 
The administration of a couple of drachms of cold water, while the 
infant is in the bath, is also smd to assist in causing micturition. 
If these measures fidl, and if the bladder is distended, a catheter 
must be passed. If there is no obstruction present, there will 
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not be any difficulty in passing a No. 1 or 2 catheter in the case 
of a male infant, or a small-sized female catheter in the case of a 
female infant. 

The meconium is the term applied to the dark-green fluid 
motions that are passed by the infant during the first few days 
alter birth. The name meconium is derived from the resemblance 
which the stools bear to thick poppy-juice {/«Jkwv, a poppy). 
The motions are cdmposed chiefly of mucus coming from the 
small intestine, mixed with bile and desquamated epithelial 
cells. In from one to three days, according to the freedom with 
which the bowels act, the stools assume the usual yellow colour 
of an infant’s motions. They number from two to five in the 
day, are fluid in cdbsistency, and slightly faecal in odour. If the 
infant does not pass^ any meconium within the firsfc twenty-four 
hours after birth, there probably is some congenital occlusion in 
the neighbourhood of the anus or rectum. Such occlusions are 
due to the non-completion of the process of fusion lictween the 
blind end of the hind gift and the anal invagination of the embryo. 
The most common site of obstruction is at the anus, but, on the 
other hand, there may be a properly formed anus ‘and anal in¬ 
vagination, with a membranous septum persisting between the 
latter and the bowel, or the lower part of the rectum m.ay be 
wanting and only represented by a fibrous cord. With a view to 
recognising the existence of such conditions, whenever the infant 
does not pass meconium within a few hours of its birtli, tlie 
medical attendant should carefully examine the orifice of the anus, 
and should then pass the tip of the little finger through the orifice 
in order to ascertain that the canal is patent. If any obsiriiclion 
is present, it must be, if possible, removed at oSce and the 
patency of the canal established. If this course is not possible, 
an artificial anus must be made through the abdominal wall. 
The prognosis of these cases is serious, as infants of this age 
stand surgical procedures very badly. 

The average weight of the infant at*birth is about seven pounds. 
During the first two or three days, there is usually a loss 1 )f 
weight of about half a pound, but as soon as the cord has separated 
and commenced to cicatrise, the infant begins to regain its weight, 
and, by the end of the seventh or eighth day, is usually_as heavy 
as it was at birth. From this time onwards, it should gain weight 
steadily, and any failure to do so shows that something is wrong, 
and that either the infant is suffering from some unrecognised 
complaint that interferes with its assimilation of food, or that the 
food it is receiving is not of the proper nature. A gradual and 
regular gain in weight is one of the most important and reliable 
indications that the in^aift is*thriving, while a cesMtion to gam 
weight, or a loss in vltsight, is conclusive evidence of the opposit^ 
It is strange hpw difficult it is to persuade even intelligent and 
trained nurses of the necessity of weighing an infant regularly, 
especially when it is bottle-fed. On this account, it is most 
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important that the medical man should personally insist on the 
iniut being weighed weekly, and that if it is found not to have 
gained in weight, he should ascertain the cause of its failure to do 
so. The following table shows the average daily and monthly 
increase in weight of an infant, commencing with an initial weight 
of seven pounds nine ounces (Fleischmann):— 


Month. 

0 

Daily Increase. 

Monthly Increase. 

Weight. 


oz. 

drms. 

OZ. 

drms. 

lb. 

oz. drmz. 

1st - 

1 

37 

37 

0 

9 

14 

0 

20 d - 

1 

2*0 

33 

14 . 

« 

15 

*4 

3rd • . • 

0 

15-8 

29 

10 

13 

13 

8 

4th - f « - 

0 

12-4 

23 

4 - 

15 

4 

12 

5th - 

0 

10*1 

19 

» 

16 

7 

13 

6th - 

0 

7‘9 


13 

17 

6 

10 

7th - 

° 

67 

12 

II 

18 

3 

5 

8th - 

0 

5-6 

10 

0 

18 

13 

14 

9th ■ 

0 

5-6 

10 

g 

19 

8 

7 

loth - - • 

0 

5-0 

9 

8 

20 

I 

15 

iith - 

0 

4‘3 

8 

7 

20 

10 

6 

I2th - 

0 

33 


S 

21 

0 

11 


INFANT FEEDING 

There are three methods by which an infant may be fed:— 
fi) Breast feeding by the mother. 

(21 Breast feeding by a wet-nurse. 

(3) Artificial feeding. 

breast-feeding by the Mother.—This is the natural method of 
feeding an infant, and should ]^e adopted in all cases in which it is 
possible, unless there is a direct reason to the contrary on the 
part of the mother or of the infant. The mother should not nurse 
the infant for her own sake if she is in a deUlitated condition 
owing to previous or present disease, or to haemorrhage before or 
during labour. She should not nurse the infant for its sake, if she 
is su^ring from any disease which she may communicate to it, 
as phthisis, recently .acquired syphilis, or any other infectious 
disease; if her milk is insufficient m quantity or quality; or if 
she suffers from any inflammatory condition of the breasts. 
Occasionally, the condition of the nipples may prevent nursing, 
either because of thdir faulty shape—depressed nipples, or because 
of the which the presence of fissures causes during nursing. 
Difficulties from such causes can^' .however, as a rule, be over¬ 
come. If the nipples are depressed, the mother can usually nurse 
the infant throui^h a nipple shield or a tetarelle {v. Fig. 4^), 
while sometimes it is possible to improve their shape. Fissures 
only cause a temporary interference with nur^g, as they can 
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be easily cured, and, until this is done, nursing can usually be 
rendered painless by the use of a nipple shield. 

If the mother decides to nurse the infant, the latter should be 
put to the breast as soon as the mother is comfortably settled 
after labour. The object of this is twofold. The act of suckling 
reiiexly promotes the contractions of the uterus, and the colos¬ 
trum,'that is, the first fluid that comes from the breast, acts as a 
mild purgative by virtue of the slightly increased quantity of salts 
which it contains, and so exerts a beneficial effect on the infant 
by clearing away the meconium. From this on, the ^by may 
be put to the breast every four hours until lactation is established, 
ix., about the second day, from which time onwards it must be 
fed more frequent^. 

The average composition of colostrum, human mjjk, dnd cow's 



Fig. 460.—A Tetarelle. 


milk is placed side by side in the following table for purposes 
of comparison. The colostrum analysis is that obtained by 
Pfeiffer from the results of five cases; the analysis of human milk 
is based on the results of Pfeiffer, Harrington, Leeds, and others; 
and the analysis of cow’s milk is based on upwards of 140,000 
analyses collected from various sources (Holt): — 


Constituents. 

Colostrum. * 

Human Milk, 

k • ■ i 

Cow's Milk. 

Proteids (caseine and 



0 

lact-albumin) 

571 

1-50 

400 

Fat • 

2*04 

400 

3'30 

Sugar (lactose) 

374 

700 

430 

Salts - 

028 

O '20 

,0 70 

Water 

8823 

8730 

8750 

ot 

too‘00 

100*00 

100*00 

SpeciBc gravity 
Reaction 

I04P to 1046 
strongly alkaline 

1010 to 1040 
slightly alkaline 

1028 to 1033 
usually acid 


t_i_ 




The proteids in'milk are in all probability caseinogen ^ 
lactalbwmin, io which a third—lactoglobulin—has been added. 
Clinically, however, the last named may be considered as identical 
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with lact-albumin (Rotcb). The relative proportion in which 
these substances occur in human and cow’s milk* is shown by 
the following figures taken from Koenig:— 


Caseinogen 

Lact-olbumin 


Human Milk. 
Petcenlage. 

0-59 

1-23 


Cow's Milk. 
PercenUge. , 
2-88 
o 33 ■ 


Total proteids - f82 - - 3-41 

The practical importance of this difference will be seen when 
discussing the preparation of cow’s milk for infant feeding. 

The salts found in human milk consist of the following 
(Rotch*) 


Catciuri phosphate 
Calcium silicate 
Calcium sulphate 
Calcium carbonate 
Magnesium carbonate 
Potassium carbonate - 
Potas.sium sulphate 
Potassium chloride 
Sodium chloride 
Iron oxide and alumina 


- 23 87 

- 1-27 
2-23 
2 83 
377 

- 2347 

- 8-33 

- 1203 

■ 2177 
• 037 


too 00 

The relative composition of human milk and its elfect upon 
the infant are affected by various conditions, and as this is of 
considerable practical importance, we have drawn the following 
short account of the most important of these conditions from 
Holt’s 1 work:— 

The Age of the Mother, —This produces no constant effect. 
The milk of very young women and of those above thirty-five is 
likely to contain a smaller proportion of fat than the normal. 

Number of Pregnancies, —This,produces no constant effect. 

Acute Illness. —If of a minor character and short duration, this 
produces no important effect. If of a severe and febrile type, 
thh quantity of milk is reduced, the fat is low, and the proteids 
high. In septic conditions, bacteria may appear in the milk. 

Menstruation. —The effects of menstruation are variable and are 
not generally understood. In all probability none of importance 
are produced. On the other hand, from observations on 685 cases, 
Meyer noted disturbances in the child in over one-half the number. 
In a case recorded by Rotch, the proportion of fat was low^'and 
of proteids high. 

Diet. —The proportion of fats and^ proteids is considerably 
influenced by diet, while the pro^rtion of sugar is very little 
influenced. A nitrogenous diet increases uniformly both fat 
and proteid, a vegetable diet (diminishes both. A starvation 
diet diminishes the fat, while the proteids may, be increased 
or diminished; if the former, they are generally changed in 

• • Pediatrics,’ third edition, p. 131. + Of. til. 
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character. A very rich diet incrrases fats and usually proteids 
also. All fkkids tend to increase the quantity of milk. Alcohol 
in the form of malt drinks and malt extracts increases the quantity 
of milk and the amoimt of fat; the effect upon the proteids is not 
constant, but they are probably increased. 

Drugs .—The effect of drugs is very uncertain and variable, and 
is more noticeable when the milk is poor in quality. The most 
important drugs which affect the infant are belladonna, opium, 
iodide of potassium, bromides and mercury, sajine cathartics, 
arsenic, and the salicylates. Acids and chloral are without effect. 

Period of Lactation .—The most important changes which occur 
in the milk take place during the first two weeks, and nearly all 
changes occur during the first month. During the first fortnight, 
the proteids fall from nearly four to below two per cent. (Pfeiffer), 
and the salts from"o"45 to 0-20 per cent., while tne'sugar rises 
from two to six per cent., and there is a slight increase in fat. 
After the first month, the variations are so slight that they m.-iy be 
ignored until near the fend of lactation, when the proteids fall very 
markedly. 

Pregnancy .—If a nursing woman becomes pregitant, the milk 
generally becomes small in quantity and poor in tjuality, esixicially 


in fat. • 

Nervous Impressions .—Nervous impressions of a marked character 
have a decided and immediate effect upon the milk. An infant 
who takes the breast under these circumstances may show signs 
of acute indigestion, such as vomiting and the presence of un¬ 
digested food in the stools, or there may be, in addition, great 
prostration, toxic symptoms, and even convulsions. 1 he cause 
of these disturbances is not understood. It is probable that the 
proteids are at fault, and that, inste.ad of the normal proteids, 
others are produced which possess toxic properties. 

Breast-feeding by a Wet-nurse. — If the mother is unable or 
unwilling to nurse her infiint, the* employment of a wet-niirse, so 
far as the infant is concerned, is the more suitable of the two 
methods of feeding that are left. Unfortunately, the difficulty of 
obtaining a suitable wet-nurse is considerable, and considerations 
of expense often intervene, so that it is but seldom that this 
method of feeding is adopted. In certain cases, however, in 
which the infant is not thriving on the food it has been reviving, 
and particularly in cases in which previous improper feeding has 
caujed serious intestinal derangements, the employment of a wet- 
nurse is imperative if the life of the infant is to lx; saved. 

The task of selecting a» suitable wet-nurse is often a diiticult 
one, and though the medical adviser can by a careful examination 
of the proposed nurse dScid^ whether she is probably suitable or 
certainly unsuitable/ the infant ffself is the ultimate judge, and a 
final decision of suitability can only be arrived at when it is found 
to digedt and b thrive on the milk. The following are the essentials 

for a wet-nurse:— . 

69 



1090 


THE INFANT 


(1) She must be perfectly healthy, and free from every disease 
which can be communicated to the infant. 

(2) She must be between twenty and thirty-five years of age. 

(3) Her breasts must be firm, with well-shaped nipples, and 
contain abundance of milk. 

(4) Her own infant must be about the same age as, or sli|[htly 
older than, the infimt she is going to nurse, and must be thriving 
well upon her milk. Also, she must be prepared to give up 
nursing it. , 

(5) Her character must be sufficiently good to allow of her 
being brought into the patient’s bouse. 

Artificial Feeding.—At the present day, the artificial feeding of 
inffints is not uncommonly substituted for feeding by human milk, 
in consequence of the necessity for subordinating the feeding of 
the infant to the occupations of the mother, and also, we fear, in 
many cases, because the physique of the mother does not enable 
her to nurse her infant with advantage to either party. Con¬ 
sequently, artificial feeding is too frequently adopted, and though 
within the last couple of decades great advances have been made 
in the theory of infant feeding, still, they cannot be said to be 
commensurate with the growth of the practice. In other words, 
we fear that the net result of the improvements in, and of the 
increased prevalence of, artificial feeding is that many infants 
enter upon their second year of life at a disadvantage as com¬ 
pared with the infants of a previous generation. 

Artificial feeding can be satisfactorily accomplished by means 
of some modification of animal milk, other than human, or by 
means of some of the proprietary artificial foods. We may 
dismiss the use of the latter in a couple of sentences. Proprietary 
foods are inferior to cow’s milk, save in occasional cases, in which, 
in consequence of an enfeebled or disordered digestion, the infant 
is unable to digest cow’s milk. In such cases, an infant may 
often be tided over the first six’ months of its life by one or other 
of these foods. There is-always a difficulty in selecting the 
pa ticular food which is suitable for a particular infant, and we 
must confess that we know of no method of deciding the point 
save by noting the effect on the infant. We may select a suitable 
food at the first attempt, or, as in the selection of a wet-nurse, 
we may have to try several different foods before we find the one 
which the infant digests satisfactorily. 

The milk of different animals, notably the mare, ewe, ass,-and 
goat, have been occasionallv used for infant feeding, but, on 
account of the obvious difficulties in obtaining a sufficient supply, 
the milk of the cow is for practical purposes the only one we need 
take into consideration. We have already noted the principal 
analytical differences between coVs milk and human milk. / We 
have seen that cow’s milk contains more proteids qnd salts, and 
less fat and sugar than does human milk, and, further^ that the 
amount of proteid substance in cow’s milk that is coagulable by 
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an acid, ca^nojgen, is four times greater than the non- 
coagulable proteid, i^., lact-albumin, while in human milk the 
amount of non-coagulable proteid is twice as great as the 
coagulable proteid. • Lastly, we knows that cow's milk aS it is 
received by the consuiner is faintly acid in reaction, and contains 
large quantities of micro-organisms, whereas human milk is 
alkaline and sterile. With these marked differences e.\isting 
lietween the two milks, it would at first sight seem as if it 
was imperative to very greatly modify the constitution of cow's 
milk before it can be a suitable food for the nursing infant. 
Practice, however, does not lend entire support to this very 
rational belief, and, in consequence, we shall find that> if we sift 
the large mass of literature dealing with the subject of infant 
feeding, opinions are very widely divided, and that while the 
majority of writers teach that the composition of-cow's milk 
should be so altered as to make it approach that of human milk 
as nearly as possible, others advise the use of ‘ whole milk,' un¬ 
diluted and unaltered,-provided that it is first carefully sterilised. 

The number of different methods of modifying or ‘humanising' 
cow's milk is very considerable, and to describe each individual 
method would require a special work. The different methods 
may be divided^ into two classes, those which may be termed 
laboratory methods, as taught by Holt and Rotch, m which the 
correct percentage of the different constituents of milk is carefully 
obtained, and those which may be termed clinical methods, in 
which the approximately correct proportions are obtained more 
or less by rule of thumb. 

Feeding by one or other of the ‘ laboratory methods' has much 
to recommend it when it is carried out on a large scale, but, for 
private use, it is too complicated in its working to lie successful. 
Nevertheless, for the benefit of ariyone who may care to under- 
stand the principles on which it is based, we give a few tables 
compiled from Holt's work on th «3 subject. 

The first table shows the percentage of fat, sugar, and proteid, 
which should be present in the infant's food during the irst 

• .1 i* •» _ . 


twelve months of its life: 




Age of Infant. 

Fat. 1 

Sugar. 

Proteid. 

__ 

— 

1 

ist to 14th day - 

2 to 4 weeks 

I to 3 months - 

3 to 5 ,, - ■ 'j 

Stog .. • - 

, g to 12 ,, - ' 

i , . . - 

Per Cent. j 
2*0 ' 

, 2-5 

3‘o i 

V 3‘5 1 

4-0 , 

4-0 ! 

I*er Cent. 

6‘o 

O'o 

60 

60 

7-0 

60 

Per (,>nl. 
o'Oo 
o'So 

I‘00 

1-25 

2‘00 

2'50 


6 y —3 
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These different proportions can be obtained by diluting cream 
of a known strength with varying proportions of a solution of 
sugar of a known strength. The standard cream and sugar 
solutions, which are recommended for this purpose by Holt, are 
as follows 

Cream Solutions.—(i) A twelve per cent, cream, that is, bream 
containing twelve per cent, of fat. This is obtained by adding 
two parts of ordinary skimmed or gravity* cream to one part of 
plain milk, or by using equal parts of centrifugal cream and plain 
milk. 

(3) An eight per cent, cream, that is, cream containing eight 
per cent, of fat. This is obtained by adding one part of gravity 
cream to two parts of plain milk, or one part of centrifugal cream 
to three parts of plain milk. 

Sugar Solutions.—(\) A six per cent, solution, made by dis¬ 
solving an ounce of milk-sugar in sixteen and a half ounces of 
water, or an even tablespoonful in six and a half ounces of water. 

(2) A seven per cent, solution, made by dissolving an ounce 
of milk-sugar in fourteen ounces of water, or an even table¬ 
spoonful in five and a half ounces of water. 

(3) A P®r cent- solution, made by dissolving an ounce of 
milk-sugar in ten ounces of water, or an even tablespoonful in 
three and three-quarter ounces of water. 

The second table shows the proportion in which these various 
solutions must be mixed, in order to obtain a milk of the required 
strength 


Cream. 


Sugar. 

Percentage of 

Pans. 

c* 

Strength. 

PaiIs. 

H Strength. 

Fat. 

Sugar. 

Proteids, 

1 

12 per.cent. 

5 

6 per cent. 

2*0 

60 

0'6o 

I 

*1 •• 

4 

li i» 

25 

60 

o‘8o 

I 

»t M 

3 

7 per cent. 

30 

60 

X ‘00 

1 

*• M 

2-5 

>> tl 

35 

60 

1*20 

I 

8 per cent. 

2 

M It 

40 

6*0 

I '30 

1 

I 

to per cent. 

40 

70 

2*00 

_ 
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An easy clinical method of preparing a humanised milk, and 
one which furnishes practically simjlar,results, is shown in the 
following table:— 

* Skimmed cream removed from milk which has stood for twelve hours 
contains about 16 per ceat. of fat. Centrifugal cream contsdns about 20 per 
cent, of fat. 
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Age of Infant 

Gravity Crenm 
(16 per Cent). 

Plain Milk. 

1 Milk-sngar. { 

Diluent 


Drachms. 

Drachms. 

i 

1 

, TeaspooDS. j 

Drachms. 

ird to 14th day - 

*J 

li 

: ‘i 

20 

2 to 4 weeks 

3 

2 

* 4 . 

19 

I to 3 months • 

4 

2 

1 ‘4 

iK 

3 “> 5 .. 

4 

5 

• >4 

15 

5 “> 9 II 

4 

8 

* 4 , i 

12 

9 to I* 11 

3i 

12 

> 4 * ’ 

94 


Instead of milk-sugar, half the quantity of common sugar may 
be used, and the u’sum diluent is barley-water. On account of the 
large proportion of, proteid coagulable by an acid*which is con¬ 
tained in cow’s millq the latter tends to form a more*dense curd 
in the stomach, and so is thought to lie more difficult to digest. 
Barley-water is believed to break up this curd in a mechanical 
manner, by separating ^he milk into droplets, which then coagu¬ 
late separately. Laboratory experiments have not, however, 
tended altogether to support this generally accepted’lielief. 

In addition to modifying cow’s milk in one of the foregoing 
ways, it is also necessary to ensure its sterility. If the milk comes 
direct from the cow to the consumer, and if close supervision is 
exercised to see that the process of milking is carried^ out in a 
cleanly manner, and that the vessels in which the milk is carried 
are absolutely clean, it is unnecessary to sterilise the milk. _ Ij, 
however, there is any doubt as to its absolute purity, it is 
advisable to do so. Micro-organisms in milk can be destroyed 
in one of three ways, by boiling, by ‘ sterilising,’ or by ‘ Fa.steur- 
ising.’ Boiling prejudicially effects the nutritive value w the 
milk, and cannot be recommended. Pasteurising consists in 
raising the milk to a temperaturj of between 158“ and 176* I*., 
and maintaining it at that temperature for thirty to forty 
minutes. It is perhaps the best itiethod, though it do« not 
effect complete sterilisation, but it is slightly more difnclilt 
to carry out, and necessitates the use of a more complicated 
apparatus. The method, which for want_ of a lictler *** 
called ‘ sterilising,’ consists in placing the milk in a liottle or other 
receptacle, which is three-quarters immersed in water. The 
water is then raised to boiling point, at which it is kept for forty 
mintites. The most convenient form of apparatus for urrying 
out this process is that devised by Soxhlet, and is shown_ in 
Fig. 461. By its means,* a number of bottles, each containing 
sufficient for one feeding, can be prepared at one time, and we 
kept from subsequent •'ofitainmation bv means of a small rubber 
cap, which is sucked into the mouth of the bottle as the contents 
cool. 

The use of whole, or undiluted, milk is becoming morerommon. 
It was first recommended by Budin, and more recently has been 
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strongly advocated by other writ^ers. Tweedy has ^adopted this 
form of feeding at the Rotunda Hos^tal with considerable 
success, and our personal experience of it, though not great, is, 
on the whole, satisfactory. The required quantity of milk is 
placed in the Soxhlet bottles, and then sterilised as has been 
described for fprty minutes. As even whole milk is deficient in 
sugar, the deficiency may be made up by the addition of a little 
milk-sugar. Similarly, the amount of rat may be increased by 
the addition of Cream, or this may be given separately off a spoon. 
If possible, the cream should be got from a source which doe.s 
not necessitate sterilisation, as in this way the anti-scorbutic 
property of milk, a property which is said to^be destroyed by 
sterilisation, is restored. 

A healthy infant will thrive on almost any, form of humanised 
milk or on whole milk. The latter is in one way a distinct 
advantage, as it tends to promote the regular action of the bowels, 



Fig. 461.—The Soxhlet Milk Steriliser. 


in all probability in consequence of the relatively larger propor¬ 
tion of non-assimilated residue yrhich is left, and which tends to 
increase markedly the size of the stools. We, however, still 
think that for the first three' months, at any rate, some modifica¬ 
tion of the milk is necessary, after that time whole milk may be 
given with advantage. 

General Remarks on Infant Feeding _If the infant is 

breast fed, it should be put alternately to each breast, and may, 
as a rule, be allowed to draw as much as it wishes. As soon as 
it ^Is adeep, it should be taken from the breast. The nipples 
should be washed with a little warm water immediately before 
feedmg and immediately after, and the lips should also be care¬ 
fully wiped with a soft piece of old^,linen to remove all traces of 
milk. The number of feedings in 'the ‘day is the same whether 
breast or artificial feeding is adopted. 

If the infant is fed artificially, attention must be, paid ,not only 
to the intervals at which it is fed, but also to the amount it 
receives at each feeding, and to the adoption of strict cleanliness. 
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I'he amount which is given at each meal is regulated by the 
capacity of ‘the infant’s stomach (v. Fig. 462). This, on an 
average, at birth is one ounce; at three months, four and a half 
ounces; at six months, six ounces; and at twelve months, nine 
ounces (Holt). The following table, also based on Holt's tables, 
shows the number of feedings in the twenty-four hours during the 
first year of life, and the amount given at each feeding 


Age of Infant. 


1st day - 
2nd day - , 
3rd to 14th day 

2 to 4 weeks • 

I to 3 months 

3 ‘o 5 .. 

5 to 9 .. 

9 to 12 ,, 


No. of Feed¬ 
ings in the 
Twenty-four 
Hours. 

* 

Interval 
between 
Meals by 
Diy. 

' No. of Night- 
j feedings 
; (10 p.in. to 

7 K.ni.). 

• 

Quantity 
at One 
Feeding. 

't.hiantily in 
, Twenty- 
1 four 
' Hours. 

! . 

4 

Hours. 

6 


Oui*cs^ 

1 

. Ounces. 

4 


6 

10 

10 

8 

7 

6 

5 


4 

2 

2 

*4 

3 
3 

34 


1 3 to 1 

2 to 2 5 

3 

4 - 
5'5 ‘<^7 
7'5 to 1 ) 


15 to 20 
20 to 25 
to 4 5 24 to 36 

to 5'5 2.S to 3« 

33 to 42 
I” 4.S 


If the infant is fed on whole milk, a slightly smaller (juantity 
than is shown in the above table will suffice, but here, as in other 
cases, we must be largely guided by the special '‘eTiirements o 
the infant and by the effect which the ^9“^ ,‘V 

infant ‘possets* up unchanged milk, it is getting too *' 

it passes undigested curds, the milk is too strong. If it ^ 

food well, but seems always to be hungry, it 
with proportionately less barley-water, or, if this disagrees, a 

'TooffiSi 1. weigh. >h» i, 1 

t Jmuch i.gM ahse, colic, aod Jho perhaps lh.n gwn slools 
f Holtl Too little fat causes hard dry stools; loo much fat causes 
io3ng o^Sgurgitation of food, and frequent m« wlur^ 
sometimes contain whitish lumps 

‘e»t”S.“orF. “This is the so-called in.ni.ioo 

fever (Holt).,___.. . ... 



half an hour or more. 
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(4) Its sleep is irregular and disturbed, and when awakened it 
frequently cries. 

(5I The stools are irr^lar and of an unhealthy appearance. 

Tne strictest cleanliness must be observed both in the bottles 
used for feeding and in all vessels in which milk is contained. 
The feeding-bottle should be boat-shaped, and so have no angles 
in which particles of milk may lodge. The nipple shoidd fit 
directly on the neck of the bottle, and on no account should the 
use of any fornj of bottle with an intervening tube be allowed. 
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Fig, 462. —Diagram showing the Actual Size of an Infant's Stomach 
AT Different Periods. 

A, At birth, capacity one ounce; B, at two weeks, capacity two ounces; 
C, at three months, capacity four and a half ounces; D, at six months, 
capacity six ounces. 

The bottles should be washed immediately after use, and when 
not in use kept in a solution of soda and water, and then 
again rinsed with plain water before use. On the systematic 
observance of such apparently small points, the success of infant 
feeding depends, and if they are neglected, no matter how excellent 
in other ways may be the system of feeding adopted, it will con¬ 
tinually break down. * 


CHAPTER II 

THF PATEOLOaT OP THE INFANT 

Asphyxia Neonatorum—Diseases of the Alimentary System. ’Constipation. 
. Diarrhoea, Thrush—Icterus Neonatorum—Acute Infective Diseases. 
Ophthalmia Neonatorum, llmbiltcal Infection. Mastitis — Tra\imata 
during Birth; Fractures; Hemorrhages, CephalluTmatoma, Ila'm.a- 
toma of Sterno Mastoid ; Nerve I,c->ions, Cenirnl, reripheral, 


/ ASPHYXIA NEONATOIv'PM 

t 

Asphyxia neonatorum is the term applied to the persistence of 
complete or partial apna'a after the birth of the infant. The con¬ 
dition is also known as ‘ the apparent death of the new-lwn.’ 
Two degrees of asphyxia are met mli\~asphjixM fialiukr or while 
asphyxia, and qs^hj^Jisida, or .blu&,.asph^xia. In asphyxia 
pallida, the infant is white when born, its body flaccid, and its 
heart scarcely perceptible, all attempts at respiration are absent, 
and there is no response to cutaneous or other stimulation. In 
asphyxia livida, the condition of the infant is not so serious. It is 
of a blue or cyanotic colour when born, its body is stiff, its heart 
beats comparatively strongly, thllre are spasmodic attempts at 
respiration, and there is usually a more or less vigorous response 
to stimulation. • 

^.tMogy-—The common cause of asphyxia is prolonged com- 
pip$pon. of..the icetus-. during the second stage of labour, and 
particularly compression of the funis. P<artial prematurr’detarh- 
ment of the placenta is another cause, but, in such cases, unless 
delivery IT rapid, the death of the fmtus usually occurs. Ugfsp 
in al'irnal a naesthesia induced by chloroform must, we think, also 
be reciconed aslTcause, but in such cases the recovery of the 
foetus is usually rapid and complete. The degree of asphpia 
present depends on the length of time for which the supply of 
oxygen has been lessened or'out off. 

Treatmnt. —The treatment of asphyxia to be successful must lie 
prompHThd systematic. The chief objects to be aimed at are the 
removal of any substance such as liquor amnii or mucus that has 
been sucked into the throat of the child during premature efforts 
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at inspiration, the establishment of respiratory efforts and 

„t ,b. , It ,b. intol i. K. to 

t S" imnoitolelY tetoj SS 

towded, and the mtant held up for a moment by thahe^ to allow 

te (So™Fr ? &m»d to a tottoo”, 

nor varer (loo h.). It is. kept m this for a few seconds whil» 

fro™ frs montf and 

larynx. This can be done first with the tip of the finger covered 



Fio. 463 ._Schulize-s Method of Artificial Respiration: Inspiration. 


“1,***?° aspirating the mucus by a 
‘^.PO!®|ble, into thedtrachea, or by the speml 
devised by Ribemont-Dessaignes or by Gibson. 

ln« ^ ^™okly dried to prevent 

surface eraporation, and some form of artficial 

Sbte methtS?'fr™es. At first, the most 
J I ®W'^“8 movement inlrodu^ by 
bchultze, and, as increasing efforts at respiration are made by 
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the infan t, these may be replaced by Mafshall Hall’s method. 
When Schultze’s movements have b^n performed from six to 
ten the infan t is replaced in the bath, and the same routine 
is repeated. Sdmltze’a movements, tba move- 

nf incpiratinn. and expiration should be made At . the rate 
nf from eie fht tf> in the, minute, and,'so far as possible, should 

l)e made to synchronise with any similar respiratory efforts that 
are b«ng made by the infant. This routine is continued until 
either the heart stops or its movements Income stronger, and the 



Fig. 464.— Schultze's Method op Artificial Respiration ; 


Kxpiration. 


dead white colour and flaccid condition of the 

As soon as this occurs, the treatment proper to blue asphyxia 

U? She'tt^'is bo- & a Sondition of Mphyxia 
necessary immediately to divide 

the infant of a certain amount of blood. If the heart is bwmg 
strone^ all that is at first necessary is to suspend the infant 
by the beds in order to clear its trachea of mucus, and then to 
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remove the mucus that has collected in the mouth. As soon as 
the trachea is clear, the infant will usually respond to cutaneous 
stimulation, such as a slap or a dash of cold water. If it does not 
respond to this, the cord may be divided and the infant placed 
in a hot bath. The larynx and mouth are again cleared as before, 
and the infant removed from the hot bath and plunged /or a 
moment into a cold bath. It is then dried and artificial respira¬ 
tion performed. A little whisky may also be rubbed on the gums 
and chest, as the irritation provokes respiration. This routine is 

continued until the infant makes fairly regular respiratory efforts. 

# 



tio. 465.— Marshall Hall's Method of Artificial Respiration: 

Inspiration, 

Then, the nurse should take, the infant on her lap in front of a 
fire, and perform Marshall Hall's method of artificial respiration. 
These movements assist respiration, and, at the same time, prob¬ 
ably promote the circulation of the blood and so assist the action 
of the heart. They should be continued until normal respiration 
is completely established, and, subsequently, if a condition of 
partial or complete apncea should supervene, they must be re¬ 
peated. ■’ 

In view of the many not alone incorrect, but even impossible 
descriptions which have been given of Schultze’s method of 
artificial respiration, it may be of interest to describe it as nearly 
as possible in his own words. 
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The child, lying upon its back, is grasped by the shoulders, the 
open bands 'having been slipped beneath the head. The three 
last fingers remain extended in contact with the back, while each 
index finger is inserted into an axilla, the thumbs lying upon and 
in front of the shoulders (v. Fig. 463). When the child thus held 
is allowed to hang suspended, its entire weight rests upon the two 
fingef^ in the armpits. It is now swung forwards and upwards, 
and the operator’s hands going to the height of his own head, the 
pelvic end of the child rises alrave its head and falls, slowly towards 
the operator by its own weight, flexion occurring in the lumbar 



Fig. 466.— Marshall Hall’s MEiiion of Artificial Rkspirationr 
E xPIRAflON. 


region (v. Fig. 464). The thumbs in front of the shoulders com¬ 
press the chest, while the hyper-flexed lumlKir vertebra-and pelvis 
compress the abdomen, and through it the thorax; finally, the 
three last fingers on each side compress the thorax laterally. As a 
result of this manoeuvre when properly done, aspirated secretions 
flow freely from the mouth. The distended heart also feels the 
compression, which forces the blood into the artenes. 1 he child 
is now swung back into ks original position, and support^ 
entirely by the fingers in the axilla.-. The compr^sion of the 
thumbs and the three last fingers fe removed. Fhe downward 
swing elevatds the sternum and ribs, while gravitation and the 
traction of the intestines depress the diaphragm. It is often 
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possible to hear the air rush into the infant's glottis as it reaches 
the original position, although this can also occur in a cadaver. 
The amplification of the thorax lowers the intracardiac pressure. 
TJ^g child sho!ild..be swung, up and down ten tiin^^ fqr^^ space 

o f a mlmite . 

We preler to hold the in&nt as has been described, save that 
instead of passing the index fingers from behind into the dxilla', 
pass the thumbs from in front, keeping the index fingers along 
the sides of th% chest. Then, raise the body with a quick sweep 
through the air until it reaches the vertical, when it is allowed 
to gently roll forward on to the thumbs, which have been taken 
out of the axillae and placed under the chest. The child is then 
s\yung forward as before, and the thumbs at the same time are 
slipped back into the axillae. 

n^gpKoiic.T.r..ii’.^ meth od of artificial respiration is per- 

forrned as follow^—The medical man or nurse sits on a low 
chair, preferably near a fire, and lays the infant on its back across 
his or her knees, as shown in Fig. 465. He then grasps the right 
arm of the infant in his left hand, at the same time steadying the 
breech by the pressure of the right hand. The infant is then 
rolled over on to its left side, and the thorax compressed with the 
left hand, as shown in Fig. 466. This causes jpxpiration. The 
infant is then rolled back into its former position, and at the same 
time its right arm is drawn forwards and upwards in such a 
manner as to cause an upward traction on the ribs. This move¬ 
ment causes an increase in the diameters of the chest, and so 
favours inspiration. The movements are repeated rhythmically at 
a rate of from ten to twelve in the minute, and may be continued 
for an hour or more. 


DISEASES OF THE ALIMENTARY SYSTEM 

• 

CoNSTiPATiON.--Constipation is one of the most common of the 
minor ailments of infancy and also one of the most important, as, 
although it is itself a minor ailment, its effects are far-reaching. 
In the young infant it is due, in almost all cases, to improper 
food, and. consequently it is rare in the case of infants breast¬ 
fed bv a healthy mother. When it occurs in such cases, it will 
usually be found to be due to an insufficient proportion of fat in 
the milk, or to be associated with constipation in the mother. 
Constipation in bottle fed infants is similarly very commonly'^due 
to an insufficiency of fats, or to an insufficiency of both fats and 
proteids. In the latter case, the immediate cause is probably the 
want of a sufficient residuum in the bowsl to stimulate peristaltic 
movements. 

Treatnmt .—^The treatment of constipation should be essentially 
prophylactic. An infant normally passes from three to five liquid 
motions in the day, and these are passed without any straining. 
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If the motions become lumpy and hard, and the amount scanty, 
immediate steps should be taken to bring them back to their 
normal condition. The use of drugs should be if possible avoided, 
and, instead, the quality of the food changed. If the infant is 
breast-f^, the h^th of the mother must be attended to, her 
dietary increased in fats and proteids, and any tendency on her 
part tb constipation corrected by the use of laxatives. In bottle- 
fed infants, the nature of the food which the infant is getting must 
lie ascertained. As a rule, it will be necessary ^ increase the 
amount of fat by the addition of cream, or by the administration 
of a few drops of cod-liver oil two or three times in the day. The 
use of pure sterilised milk in these cases is often of advantage, as 
it causes a large increase in the size of the stool, and so increases 
peristalsis. If sterilisation has been previously eifeded by boiling 
this practice should^ be stoppied, and the infant given^ither pure 
unsterilised milk—if the supply is trustworthy, or the milk 
sterilised in the manner we have already described. The effect 
of boiling is always prejudicial. 

If these measures are insufficient, constipation may be relieved 
by rectel stimulation, as by the use of enemata or small sup¬ 
positories. These measures are unlikely to have permanently 
good effects, save in cases in which the cause of the constipation 
is to be found in feebleness of the expulsive powers of the rectum. 
In such ca^s, enemata of one to two ounces of soap and water, 
half an ounce of olive oil, or a drachm of glycerine, or sup¬ 
positories made of soap or'of a small cone of oiled paper, are of 
use. Glycerine has a powerful effect, but its continued use may 
cause irritation of the rectal mucous membrane, as also, though 
to a less degree, does the continued use of soap. 

' The use of drugs is, as Holt says, the least important part of 
the treatment of chronic constipation, and this remark applies as 
well to infants as to older children. In many cases, the value of 
an occasional laxative or purgatIVe is considerable, and its ad¬ 
ministration is always necessary wlien the infant has lieen con¬ 
stipated for some time, but its habitual use is most prejudicial, 
and is a confession that the system of feeding h.as broken down. 
Of the various drugs in general use, the least harmful are perhaps 
the Syrup of Senna in doses of a half to one te^poonful, 
and Phosphate of Soda in doses of three to five grains. For 
long-continued use, or in cases which do not respond to the afore¬ 
mentioned drugs, Cascara Sagrada in from one to five minim 
doses, sweetened by the addition of a few drops of glycerine, is 
useful. Castor oil is always contra-indicated in cases of simple 
constipation, as so far from relieving, it tends to promote the 
condition. 

Diarrhcea. —^We are here concerned with diarrhoea the result 
of acute intestinal indigestion, brought on by improper or impure 
food. Although this form of indigestion is a preventable disease, 
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if is one of the commonest causes of infimt morbidity and 
mortality. 

/Etioiogy.—Acutes intestinal indigestion may occur in breast-fed 
infants, but it is very much more common m the case of those 
who are artificially fra. In the former case, a toxic condition of 
the milk may result from septic or from other acute febrile diseases 
of the mother and from severe mental emotions, or the amdunt of 
proteid contained in the milk may be so great that undigested 
masses are 'l^ in the stomach or intestines and give rise to 
irritation. Such irritation is also especially prone to occur in the 
case of artificial feeding, and in addition the risks of the ingestion 
of toxic milk by the infant are greatly increased. The commonest 
cause of diarrhoea in bottle-fed infants is the administration of 
sour milk due to a defective milk-supply or to the use of dirty 
bottles. Thlre -is no’ doubt that some infants are more prone to 
diarrhoea than others, and that, in such, a smaller variation from 
the normal in the food, or a slighter degree of toxicity of the milk, 
will be sufficient to cause trouble. Similarly, if an infant has 
once had an attack of' green diarrhoea,’ it will be prone to future 
attacks. .. 

Symptoms _The characteristic appearance of the motions in 

these cases is described by the term * green, diarrhoea.’ The 
stools vary in colour from a bright grass-green to a dark greenish- 
brown, and usually contain mucus and whitish lumps, consisting 
of masses of undigested proteid or fat. The number of motions 
in the day varies from five or six to a practically continuous 
diarrhoea. As a rule, vomiting also occurs, and the infant vomits 
up sour-smelling and curdled masses. If these symptoms have 
continued for some days, the appearance of the infant becomes 
greatly altered, its face and limbs are wasted, its appearance 
anxious and ‘aged,’ and its eyes large and staring. It is extremely 
irritable, and cries frequently as if in pain. Convulsions, twitch- 
ings; and temporary rigidity of^he limbs and trunk muscles occur 
in the later stages, and in the worst cases the appearance of the 
infant may at times suggest that death has occurr^. Even such 
cases, however, may recover under suitable treatment. 

Treatmont, — The prophylactic treatment of green diarrhoea 
consists in careful attention to the nature of the food and to the 
manner in which it is given. A method of feeding which is quite 
satisfactory with one infimt may be unsuccessful with another. 
If a breast-fed baby suffers from diarrhoea and does not gai,n in 
weight, and if the usual methods, which we are about to describe, 
have not the desired effect, it is better to stop the mother nursing, 
and to resort to a wet-nurse or to artificial feeding.. The longer 
the unsuitable food is continued, tbs more difficult it will be to 
bring the gastro-intestinal tract back to a normal condition. 
Kmuarly, in the case of a bottle-fed infant, if the diarrhoea 
cannot be checked, the food must be changed at 'once.' If the 
chiuige from one a^cial food to another raes not bring about 
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a sp^y improvement, the employment of a wet-nurse is im¬ 
perative. 

The only rational medicinal treatment in these cases consists 
in the administration of purgatives, with the object of removing 
all curdled and decomposing masses from the intestinal tract, 
of intestinal antisep^tics, and lastly, if necessary, and if we are 
sure that all offending matter has been removed, of intestinal 
sedatives. The latter are, however, directly contra-indicated as 
long as fermenting and irritating masses are retained. In all 
cases, we commence with the administration of castor oil in half 
to one drachm doses, repeated if necessary. This, if associated 
with the necessary alteration in the food, is usually sufficient. If 
it is not sufficient, the repeated administration of small doses of 
grey power or of calomel, either alone or in associayon with salol, 
may be tried. A suitable prescription in such cases ibr an infant 
in the first three months is as follows:— 


9 Hydrip^. c. CretS. • - gr. | 

Salol.gr. H 

Saccbari L.actis • • • -ad grs. a. 

• 

One of these powders may be given night and morning, and i 
similar powder fyom which the grey powder has been oinittec 
may be given every sixth hour. If the intestinal tract has l)eer 
emptied, but frequent motions consisting mainly of mucus anc 
perhaps of a little blood continue, minute doses of Dover's powde 
may be given, or if the possible effect of the opium is dreaded 
subnitrate of bismuth, chalk mixture', or even small do.ses of thi 
tincture of the perchloride of iron. At the same time ail fooc 
may be peptonised,'^in order to assist the weakened action of tlu 
gastric juice. If the diarrhoea resists these measures, or if ihi 
infant is in a condition of marasmus, the employment of a wet 
nurse is imperative, and, in many cases, offers the only prospec 
of saving the life of the infant. "In cases of extreme inarasmus 
stimulants such as brandy or chajnpagn®_ must be given will 
comparative freedom, in small doses well diluted and frequerUlj 
repeated. 


Thrush. — Thrush', like constipation and diarrhma, is im 
timately connected with a faulty system of feeding. It is n 
parasitic stomatitis, which is characterised by the appearance oi 
white patches on the tongue, palate, or buccal muraus inembrane. 
The invading fungus is usually stated to be the O^tum Al^cans, bu) 
according to Holt this is ^ot the case, and the fungus belongs tc 
the groups of saccharomyces, and so is termM the SMchanmycti 
Albicans. The infectionf as»a rule, comes from a dirty bottle 
or nipples, and, consequently, thnish mky occur in the c^ 
of either a breast- or a bottle-fed infMt. The spores of 
fungus lodge ’between the epithelial cells, and thence gradually 
extend so as to form a white patch on the suAce of the mucous 
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membrane. The diagnosis is readily made from the appearance 
of these patches, or if a little of the patch is gently scraped away 
and placed upon a slide with a drop of Liquor Potass®, the 
threads of the fimgus are easily seen with a low power of the 
microscope. 

Sympkms.—The symptoms which accompany thrush, other than 
those of a slightly irritating stomatitis, are generally due to an 
Mcompanying gastro-intestinal irritation brought about by impure 
food. Accordltogly, thrush is frequently found in association 
with ^een diarrhoea and vomiting. It is not in itself a dangerous 
condibon, and the debility of the infant with which it is associated 
IS rather the favouring factor, which permits tjie development of 
the fungus, than the consequence of its presence. 

Tmtment.-*The treatment is essentially prophylactic, as in 
the case of marrhoea, and consists in attention to the purity of 
the food and the cleanliness of the bottles through which the 
food IS administered. Also, the nipples of„the mother should be 
washed before nursing, and the mouth of the infant should be 
gently washed out after feeding with a soft piece of old linen and 
warm water. If thrush occurs in spite of, or rather for want of, 
th^ precautions, it is easily cured by the application of any 
mild mtiseptic mouthwash, such as a little glydferine of borax, or 
boric lotion. 


ICTERUS NEONATORUM 

Icterus neonatorum is the term applied to jaundice occurring in 
the newly-born infant. ® 

/fffw/ogy. —Icterus in the new bom, as in the adult, is a 
symptom of several different conditions. The severe form which 
IS known as grave oc ma li gnant irferus^ is the result of extensive 
dise^e of the liver or of the bile-ducts, and so is found in 
in ggpjin infgj.tion travelling through the 
'PI.- r bShgemtal'malforrhations of the bile- 

^1 fortunately rare,' arid is in rhost' cases in- 

rable. The common form of icterus, with which we are here 
concerned, is that known as physiologiaU or idkpotiic Jcterus, It 
occms in about sixteen per cent, of infants, as is shown by 
statistics compiled by Purefoy* at the Rotunda Hospital. Its 
cauntion IS obscure, and many^theoriea haye been broughp'for- 
ward to account for it. Of these, the one.most generally received 
1$ that advanced by Silbermtum, to the effect that t>»» 
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bile-pigment in the liver is also increased, owing to the breaking 
down of large quantities of red blood corpuscles. 

Treatment. — Simple icterus calls for no treatment. If the 
bowels are confined, one or two grains of phosphate of soda may 
be given. 
r 


Jf ACUTE INFECTIVE DISEASES 

» 

Ophth almia Neonatorum _Ophthalmia in new-lx>rn inhmts 

is usuiJly tV e'result (tf . ipfecUpn .of the eyes during the, pass^e 
r,f It ia»y. a l so- o ccut .afterJuTth 

as a result o f infection^ convey^ ..hy.tlje fingers oL the-nurse 
nt iTiqthe r. ~Ai' a,rule,'Tt'is Hufn tn the inoculatioi ^ the g(»»- 
coccus, but m ore rarely it may be due to some of the, other fqrms 
n Tptngpnir. hartBria, The symptoms commence alxjut two days 
after infection, and consist of gjveJUog of the lids, yyecUw.of.the 
co njuncti va, and profuse purulent, discharge. Ihe latejjauiae- 
quences.of the infection may be ulc erati on_QLtbtua>tnea, aafl. ^ 
sulfsequent Ppacities leading to partial or complete loss of vision. 

Prior to the introduction of prophyl.actic measures 
by Credi the frequency of ophthalmia, especially in hospital 
practice, was considerable. Since the introduction of these 
measures, it is a comparatively unknown affection. In hospital 
practice, careful pr(2^^[Jg;^s should be adopted as a routine 
measure, and in private practice also when there is any rrason to 
suspect the presence of gonorrhccal infection in the mother. It 
consists in first carefully, wiping all discharge away from the eves 
■ • nomen t the head is l^ n- theq. witshing them gemlXJSfW » 

. .. j-;—. gyg QDe Qf 

twenty-per 
te of silver, 

as its germicidal action is as strong and it is less irritating. iX 
infection occurs, th^s must be Sfiltoted as often as >* "fces^ 
to prevent the accumulation of pus between them, and the dyes 
fwashed out witl} .warm water or with borwic lotw. It may be 
necessary to do this in the acute stage at intervals of an hour, or 
even oftener. Also, once a day, aimuJfit cent, solution of nitrate 
of silver must be dropped into the eyes, ajd they must ^ 
SSSaSged. All cohlhTHihated- dressings must be caretuHy 0^ 
to •pF^nt the spread of infection, and the ^ 

warned of the dangerous nature of the d'scharge If only 
eye is mfected, the greatest care must lie 

extension of the infection t^the other eye-and the latter should 
be covered by a caref-’lly applied hermetic bandage. 

• Umbilical Infection.— The umbilical wound may readily 
bec ome the *! »ttfl . t *'fiftSybgenic infection, either before or subsequent 
to STsSon oPthi funis. In sucji c^, tbe^ec^mijy 
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remaia local and ^ve rise to an omphalitis— i,e., an ipflammation 
of the cellular msue and skin acwut the umbilicus; it may 
involve the walls of the umbilical vessels and extend to the liver, 
causing an acute hepatitis or phlebitis of the branches of the 
portal vein; it may extend into the peritoneal cavity, giving rise 
to peritonitis; or, it may be the starting-point of a general 
pyaemia. 

TjggtmmL —The treatment of omphalitis consists at first in the 
application of hot antiseptic compresses. Later, if abscesses 
form, they must be immediately evacuated. The strength of the 
infant must be carefully maintained, and the administration of 
stimulants will usually be required. Haemorrhage from the 
ulcerated umbilical vessels is most difficult fo check, as any 
methods of compression, which may temporarily check the 
bleeding, will, as a rule, lead to fresh sloughing, and so to 
a return of the haemorrhage. This remark also applies to the 
use of perchloride of iron. If the bleeding is slight, a folded 
pad of iodoform or sterilised gauze is'’pressed against the 
bleeding-point. The skin at each side of the umbilicus is then 
' drawn in a 'fold over this pad, and held there by firmly- 
applied strips of adhesive strapping. If this fails to check the 
haemonhage, the best prospect of success is offered by nipping 
up the abdominal wall, and passing a long needle firom side to 
side beneath the vessels; against this needle they can be com¬ 
pressed by a figure-of-eight ligature passed tightly round its 
projecting ends. The use of plaster of Pauris as a method of 
plugging the umbilical fossa has occasionally been found suc- 
cessml. 

Ero ^futsK . —The prognosis in these cases is bad eY^p..yfhen the 
infectiQn..r <»i^fing Inral, and when it becomes generalised it is 
almost hopeless. 

The appear ances of the abdpminal wall, when omphalitis is 
present, are similar to those of cellulitis elsewhere, and consist at 
first of re dpes s. sweUiDS, and i ndurati on ground the umbilicus. 
La%j absfisases famip^ft ca l lu l ar. t iss u e. These may discharge 
extefnailly and the infection wear itself out, or extensive sloughing 
may occur leading to the formation of a large ulcer. During this 
process, the umbilical vessels may be re-opened, and haemorrhage 
occur. 

Mastitis. —A slight amount of secretion resembling milk^ is 
often found in the breasts of newly-born infants of both sexes. 
De Sin6ty has shown that the mamntary gland of the newly- 
born contains spaces lined with secjeting cdls, which resemble 
those found in the adult. If the breast is not irritated, this 
secretion usually ceases in a week or ten d&ys. Occasionally, 
however, in consequence.of want of cleanliness, pr of,injury 
produced by attmnpts on the part of the nurse to express 
the secretion, infection occurs, and mastitis results. This may 
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get well in a day or two, or may result in the formation of 
a mammary abscess. The diagnosis of the latter condition is 
easy. 

Treatment. —If the infection is slight and pus has not formed, 
the application of a hot antiseptic compress is usually sufficient. 
If ops forms, a small incision must be made, the pus evacuated, 
an^he opening kept patent for a day or two by means of a small 
’plu| of iraoform gauze. As a rule, the condition rapidly gets 


5 TRAUMATA DURING BIRTH 

The various traumata which may occur durii|g birth can be 
divided into thre^groups:—Fractures, Haemorrhages, and Nerve 
Lesions. 

Fractures. —Fractures of the limbs or clavicles are of occa¬ 
sional occurrence during the operative delivery of the infant. 
Fracture of the clavicle or humerus is especially prone to occur, 
during attempts at bringing down the arms, when extended beside 
or behind the after-coming head. Fracture of the femur is more 
rare, but may occur during the extraction of an impacted breech. 
Fractures of the bones of the skull are of still rarer occurrence. 
They can occur in consequence of the force by which the head 
is compressed between the contracting uterus and the pelvic 
brim in cases of pelvic contraction, or they may be the result of 
delivery by the forceps or of the forcible extraction of the after¬ 
coming head. .11.1.. 

Twafwcaf.—Fractures of the clavicle unite readily, and all that 
is required is.to keep the upper arm bandaged to the side of the 
chest. Fractures of the humerus may lie simi arly treated, the 
lower arm also being fixed, or small splints may be applied to the 
sides of the fractured bone. In fractures of the femur, the leg 
may be fixed rigidly by means of an extemporiwd long splint, or 
as Cred6 recommends, the limb may be maintained in a position 
of complete flexion alongside the body, by of a 

round the body and the popliteal space. It should J‘ep‘ 
in this position for about fifteen days. This "’.f 
advantage of saving the constant removal of wiled bradages. 
Fractures of the skull are usually depressed. If 
p^vic brim, they are, as a rule, situated on the l^*eri« 
tone. Any of the crani^ tones may be broken by the for<^. 
If intra-criLial does not 

No soecial treatment » required, save under the rarest circum- 
stancS^as for instance where a depress^ fracture is associated 
with symptoms of compression of the bram. 

Hemorrhages.— The importent hemorrhages, which result 
from traumata during labour, occur in the form of hematomata. 
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and not as free or external haemorrhage. The two chief seats of 
such haematomata are beneath the pericranium, and in the sub¬ 
stance of the sterno-mastoid muscle. 

Oephalhamstoina.—A cephalhaematoma is the term applied to 
a blood tumour which forms beneath the periosteum of the 
cranial bones, as the result of the rupture during labour of a 
small vessel in this situation. As a rule, it is single, aild is 
found over the presenting bon^ but cases of two or even three 
distinct haemat^nata have been recorded, each situated over a 
different bone. In the case shown in Fig. 467, a large haematoma 



Fig. 467.—A Dooblb Cephalh'.«matoma. 

(From a photograph of an infant born in Dr. Steevens’ Hospital.) 


formed over each parietal bone after a normal labour. Cephal- 
h®matoma is a rare condition.. It occurs in both normal ^d 
difficult labours, and while its occurrence is probably favoured 
by delay or by traumata, it may als^f occur apparently quite 
independently of these conditions. Ip suph cases, it may be due 
to increased blood pressure, to ch(uiges in the external table of 
the cranial bones, or to an altered condition of the blood. 

The appearance of a cephalhsematoma is at first very, much 
the same as that of a caput succedaneum, save that the edges of 
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the swelling are more clearly outlined. On closer g«ntninarinn, 
these edges are found to be co-terminous with the bone over 
which the tumour is situated, and this limitation is more notice¬ 
able after a few days than it is at birth, in consequence of the 
gradual disappearance of the accompanying caput succedaneum. 
At first, the haematoma consists of a tense swelling in which 
fluctiation can be obtained. Later, as the blood coagulates, the 
periphery of the swelling becomes of bony hardness, while the 
centre is depressed and soft. In some cases, a crackling sensation 
is experienced, due perhaps to the'formation of minute bony 
plates on the inner sur&ce of the periosteum (Holt). Later still, 
the peripheral hardness extends centripetaliy, until the entire 
swelling becomes^ hard. At the same time it gradually lessens 
in size, and finally disappears. In the case shown in I'ig. 467, 
in which the haematomata were of large size, the s\?ellings did not 
commence to diminish notably in size until the third week after 
birth. They had almost completely disappeared by the sixth 
week. Suppuration seldom occurs, and, when it dues, abrasions 
of the skin over the swelling are usually present, and through 
these infection has occurred. No treatment is rq^iuired unless 
suppuration occurs, as, if left alone, the blood will be gradually 
absorbed. If suppuration occurs, the resultant abscess must te 
opened and drained. 

Hamatoma of the Stemo-mastoid.—Hiematoma of the sterno- 
mastoid is a condition which is of interest from its rarity, but is of 
no great clinical importance. The traumatism, to which it is due, 
occurs during birth, but the existence of the hxmatoma is usually 
not recognised until ten days or more afterwards, that is, until 
the coagulated blood is firm enough to cause a distinct tumour. 
It usually occurs in association with pelvic presentation, but may 
also be found after forceps application in head presentation, and 
is said to be due to over-twisting of the head producing a lacera¬ 
tion of a bloodvessel in the musde, and, in some cases, laceration 
of the muscle fibres themselves. Tl\p tumour is usually about the 
size and shape of a pigeon's egg, and resembles an enlarged 
lymphatic gland. It is movable, hard, and oliviously situated in 
the belly of the muscle. If it is of a very large size, and asso¬ 
ciated with an extensive laceration of the muscle fibrM, it 
possibly give rise to a subsequent torticollis. The condition calls 
for no special treatment, though gentle massage may promote the 
absorption of the blood. 


Nerve Lesions. —The nerve lesions which result from injuries 
during birth may be diwded into two groups;-central lesions 

and peripheral lesions. • • • 

Oentnl Iie«ion8.-»-i-entral lesions are much more serious than 
are peripheral lesions and are also rarer. They usually cxxur as 
meiung^ hjimorrhages, either localis^ or spread over the ratire 
surface of the brain, as a result of which partial or complete heini- 



THE INFANT 


III* 

ple^ is found. Convulsions also are common, and so are dis¬ 
turbances of the respiratory and cardiac functions.' Death, as a 
rule, results within the first four or five days, but in some cases 
may not occur for weeks, months, or even years. Treatment is 
of little avail. 

Pwiphenl Ledona.—Peripheral nerve lesions are consid^ably 
more common than are central lesions,'and are of interest firoin 
the point of view of the prognosis. The most common lesion's 
are those of the facial nerve, and of the upper trunks of 
the brachial plexus. Facial paralysis is of not uncommon 
occurrence after delivery by the forceps, in consequence of the 
compression of the facial nerve at the point of emergence from 
the cranial cavity. The paralysis is, as a rulb, unikteral, and 
may be notic^ an hour or so after the in&pt is born, or not 
for a day br two. When the infant is asleep, the eye on the 
afiected side is open, in consequence of the paralysis of the 
orbicularis palpebrarum muscle. This contrasts with die appear¬ 
ance of the infimt in ^ial paralysis of cftitral origin, in which 
the orbicularis muscle usually escapes. When the infant cries, 
the unaffected side of the face puckers up, while the paralysed 
side remains smooth, and the mouth is drawn to the unaffected 
side. As a rule, the condition disappears in a day or two, or, in 
some case's, may last for a few weeks. Occasionally, the lesion 
may be more severe, and the reaction of degeneration be present. 
In such cases, the regular use of the galvanic current will be 
necessary. The eye on the paralysed side must be watched, 
and care taken that it does not suffer from the exposure which 
results from paralysis of the lid. 

Paralysis of the upper extremity, as described by Erb, is usually 
the result of lesions of the fifth and sixth cervical nerves, and so 
is confined to a certmn group of muscles. These are the deltoid, 
the biceps, the supinator longus, the brachialis anticus, and 
sometimes the supra- and infrarspinatus. The cause of the lesion 
is probably to be found in undue traction on the nerves on one 
sidt in consequence of the head being drawn over too far towards 
the opposite shoulder (Fieux*), as may occur during traction on 
the head with the forceps, or with the hand when delivering the 
shoulders, or when bringing down arms extended beside the 
after-coming head. Erb, on the other hand, after whom this 
form of paralysis is usually named, considers that it is due to 
pressure exercised by the fingers or forceps on * Erb’s spot a 
point on the neck at which electrical stimulation causes the 
contraction of all the muscles usually iavolved in Erb’s paralysis. 
In consequence of the paralysis, the arm hangs lifelessly by the 
side. It IS rotated inwards, the forekrm'pronated, and the p£dm 
looking outwards. In severe casds, the reaction of degeneration 

* * De la Pathoginie dea Paralysies btachiales chez le Naivean-ai.' Ann. 
it Gynie., Jatmary, 1897. 
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is present. The majority of cases recover within two or three 
months, the improvement commencing in the biceps and ending 
in the deltoid. According to Holt, spontaneous recovery is 
not to be looked for unless it occurs within this time. In 
severe cases, permanent paralysis may result. The treatment 
of Efb’s paralysis consists in the regular and persistent use of 
the galvanic current, or of the faradic current if the muscles 
react to it. 
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rhage, 866 

on treatment of incarcerated uterus, 

535-536 

on treatment of pelvic presenta¬ 
tion, 1028, 1030 

on treatment of placenta pranna, 
'JOO-IOI , 

on use of catheter in retention ot 
urine, 474 , . u- 

Bastard on effect on cord of bathing 
infant, 1083 

Baths during pregnancy, 246 
Baudelncque's method In brow presen¬ 
tations, 394 . , * 

in face presentations, 384 ••300, 

387 * * 

Baudelocque Qinique, mo, islitv sta¬ 
tistics of infants during labour 
and after With, 299 
statisAcs of Ae presentatioM, 36* 
sutistics of foetal mortality in 
pdvk presentations, 423 


Baudelocque Clinique, statistics W 
micturition during pnerpaiom, 

454 

statistics of miscarriage, 633 
statistics of pelvic presentations, 
402-403, 404 

statistics of posterior rotation of 
occiput, 325 

Beale on urine in chorea, 579 
Bennewitx on diabetes during preg¬ 
nancy, 581 . 

Bernard on carbonate of ammonium m 
eclampsia, 602 

Bertillon on frequency of twin preg¬ 
nancies, 808 

Bichat on puerperal fever, 905 
Bi-polar version, see uth/er Version 
Birth torpore ren,/«//i(a/,>,•335-436 
Bischolf on fertilisation of ovum, 642 
Blacker, maternal mortality in placenta 
pnevia, 702 

Bladder, anatomy ot, 58 

changes in, during labour, 272 
during pregnancy, 217 
foeUl, 103-104 * 

full, effect on uterus, 447 
inflammation of {see Cystitis), 
926-927 

in incarceration of uterus, 532 
irritability during pregnancy, 474- 
475 

management of during puerpenum, 

454. 457 - 45 * 

overfull, and pregnancy, 23S 
overdistendeu, and retention of 
urine, 473-474 

as cause of secondary uterine 
inertia, 715 . 

Uland-Sutton on normal site of fertilisa- 
> tion, 641 

on periodicity of menstruation, 250 
•on primary intra-tieritoneal rup¬ 
ture, 656' 
on tubal moles, 640 
Blood, com|>osition of, during puer- 
perium, 450 

during pregnancy, 221-222 
Blood-mole, 616 

Bloodvessels of uterus, changes in, 
during involution of uterus, 444 
during pregnancy, 208 
rilol, on galactosuria, s8o 
Biumer on puerperal fever, 910 

Bonnaire on cleidotomy, 1074 

Bonney on Bacillus coli m puerpeml 
fever, 908 

on Diplococcus pneumomm in 
puerperal fever, 910 
Bont< on milky or pniifom lo^i^ W 
Borborygmi {see IntesUnal nunds), 184- 
185 
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Bdnier on weight of uterus after 
deUveiv, 446 

Bossi’s dilator in eclampsia, 611, 612, 
613 

use of, 612 

Boston Lying-in Hospital, statistics of 
placenta preevia, 692 
Bouchard on injection of urea for 
eclampsia, 603 
on secretion of placenta, 95 
theory of ecfempsia of, 6^ 
on urineemic theory of eclampsia, 
003 

Bouillaud on uterine souffle, 184 
Bowels, action during pregnancy, 246 
Brain, condition of, in eclampsia, 500 
Breasts, in deat^ of foetus, 343 

cate of, Quring pregnancy, 248-249 
changes in, during pregnancy, 
218-221, 327-228, 233 
during puerperium, 448 449 
in nulliparity and parity, 336 
treatment of, during lactation, 463- 
464 I, 

Breech presentation, see under Pre¬ 
sentation 

Bregma, or anterior fontanelle, 111 
Breiskv on external pelvimetry, 193 
Bright's disease, tee Nephritis 
Btion on statistics of abnormal presen¬ 
tations in miscarriage, 633 
Bronchitis, danger of, during preg¬ 
nancy, 562 

as cause of precipitate labour, 710 
Brown-S^uard, contractions of the 
uterus in animats, 356 
Bttdin on ligation of cord, 1082 
after birth, 1080 
maximum diameter of, 114 
on position of chin in fiice presen¬ 
tation, 368 , 

Buhl on weight of viscera of foetus, 109 
Btist on mortality ftom chorea during 
pregnancy, 378 
Bumm on puerperal fever, 901 
on lonl septic infection, 
on treatment for eclampsia, 611, 
613 

BuKh on cephalic version, 1010 
Byers on puerperal mortality, 901 

I 

Ccesarean section, io3tS-io38,1054-1055 
after-treatment, 1048 
assistants, 1041 
in cancer of the uterus, 799 
in cases of ovarian tumours, 801, 
803,804 

' complete hysterectomy, 1048 
Indication tor 1038-1040 
for myoma of the uterus, 797, 798 
partU hysterectomy, 1047-10^ 


Caesarean section, >Porro-Caesarean 
1047 

preparation of patient, 1046 
prognosis, 10^-1049 
radical operation, 1046-1049 
for stenosis of vagina or vulva, 807 
t|pe for operation, 1049-1041 
in tumours of va^na and vulva. 
805 

Calcareous degeneration of placenta, 
523 

Cameron, Murdoch, on Caesarean 
section, 1043 
Cancer of uterus, 798 
diagnosis, f 98 
effect upon labour, 798 
prognosi% 799-800 
treatment, 798-799 

Caput succedaneum, 178, 379, 398,417. 
728 

in regprsed rotation of head, 379 
in posterior fontanelle presenta¬ 
tion, 398 

in contracted pelvis, 738 
Carbon dioxide poisoning, 617 
Carbon monoxide poisoning, 617 
Cardiac sounds, linetal, 185-187 
maternal, 184 

Cardiac syncope after haemorrhage, 874 
Carunculae myrtiform^, 36 
Caseinogen, 448 
Caul, the, 276 

^phalhrematoma. infantile, iiio-iiii 
Cephalic version, see under Version 
Cephaiopagous monsters, 856 
Cervix uteri, 39, 42, 47, 257, 260, 261, 
290 

ante-partum haemorrhage from, 704 
artificial dilatation of, by incision, 
956 

indications, 957 
instrumental, 958 

after-treatment, 958 
operation, 957 
bacteriology of, 146-148 
cancer of {see under Uterus), 798 
changes in, during pregnancy, 
211-215 

in premonitory stage of labour, 
386 • 

condition of, in case of ante¬ 
partum hsemorrha«, 676 
ibntraction of, see Uterine con- 
* tractions 

* dilatation of, 254-255, 275, 387, 
> 339 * 

dimensions, 43 
hypertrophy of, 444-5461,. 
inMmmation of 551-552 
lacerations of, 69 
aetiology, 889 
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Cervi* uteri, lueerations of, degrees, 


diognods, 889-890 
symptoms, 889 
treatment, 890 
malignant diseases of, 704 
iniiwiparity and parity, 3^ 
intuSal pregnancy, 648 
shape of, in cervical abortion, 629 
stenosis and atresia of, 805-807 
(Etiology, 805-806 
diagnosis, 806 
effect on labour, 806 
treatment, 806-807 
taking up of, 35% 364-367, 268, 
387 

see abo Uterus • 

Chamberlen, Hugh, 98a 
Peter, ^3 

Champetier de Ribes’ bag, 699, 700, 
701. 70a 0 

Champneys on lumps in skin of axillx. 


453 

on position of fetus in kyphotic 
pelvis, 775 

Chantemesse on tetanus in childbed, 
910 • 

Charpentier on chorea during preg¬ 


nancy, 577 

Chloride of anc in uterine cancer, 799 
Cholera, 480 

^orea during pregnancy, 577-580 
Chorion, formation of, 8o-8i 
rupture of, 375 
syphilis of, 513, 513 
vesicular degeneration of, 488,489, 
490. 493 . 6«7 

Chorion-epithelioma, 493, 497, 870 
di^osis, 503-504 
origin of, 497-500 
patbulogical anatomy, 500-503 
prognoas, 504-505 
symptoms, 503 
treatment, 5^ 

Chrobak on chorion-epithelioma, 505 
Churchill on coiling of cord, 535 

on frequency of multiple preg¬ 
nancy, 808 

on frequent of vertex presenla- 
• tlon, 300 

statistics of prolapse of cord, 829 
of transverse lies, 426 
Circulatory system, changes in, during 
pregnancy, 321-223 
during puerperium. 449-45” 
Cleidotomy 843, 1074 s 
indications for, 1074 
instipment, y)74 
operation, 1074-1075 
Clinique Baadelo«|ue, su Baudelocqne 
Hospital 


Clitoris, 30, 33-34 
Qonic spasm, 716,717 
Coccygeus muscle, 62 
Coccyx, 5 

Cceliotomy in ruptured uterus, 885, 
886,887 

Coitus during pregnancy, 348 
Colles on infecuon (ff nurse with 
syphilis from child, 573 
on syphilis during pregnancy, 

571 * 

Collins on the use of chloride of lime, 
141 

on diagnosis of twins hy ausculta¬ 
tion, 815 

on frequency of vertex presenta¬ 
tions, 300 » , 

Colostrum, 448-449, 1087 
Colpeurynter, use of, for reposition 
of incarcerated uterus, 536 
Combined version, see Bi-polar and 
Combined, uiu/er Version 
Congenital dislocation of the hips, 
pelvis of, 757-759 • 

Constipation during pregnancy, 346, 
471 - 47 * 

infantile, 1102-1103 
a predis|x>sing cause of puerperal 
fever, 912, 913 

prolonged, a cause of eclampria, 
601 

Convulsions, maternal, see Kclampsia 
infantile, 1104 

Cookman, case of quintlcts recorded by, 
809 

Cord, see Umbilical cord 
Cork Street Fever Hospital, Dublin, 
mortality from enteric in, 557 
mortality from small-pox during 
* pregnancy, 569. 570 

. rarity of scarlatina during iireg- 
nancy, 566 , 

Cormack on miscarriage from relapsing 
fever, 566 

Corpus luteum, 56-57 
Cowper, glands of, 37 
Core on Streptococcus pyogenes in 
puerperal fever, 907 
Craiger on danger from scarlatina 
during pregnancy, 568 
Craniotomy, 1060 
conditions, 1064 
extraction of head, 1068-1070 
indications for, ia6o-loffl 
perforation of cranium, 1064-1067 
prognosis, 1070 
reduction of wull, 1068 
Credd, expulsion of plaeenta, 352, 353 , 
354 

on abdominal palpation, 164 
on exICTnal pelvimetry, 193 
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Crtii on internal pelvimetry, 196 
on ophthalmia'neonatorum, 1107 
statistics of prolapse of cord, 829 
treatment of ophthalmia neona¬ 
torum, 1083 

Cre^itatory sounds heard over uterus, 

‘Cross-birth,’ 435 

Crural phlebo-thrombosis, 938-940 
symptoms, 939 
.treatment, 9% 
varieties, 938 

Curetting, 965 

Curschmann on enteric fever during 
pr^nancy, 557 

Cutler on pulse-rate during puerperium. 


45 ° , 

on respisatolry rate during puer¬ 
perium, 453 
Cyclocephalians, 851 
Cystitis, 926-927 
Cysts, placental, 521 


Dakin on albuminuria in scarlatina 
during jAegnancy, 567-568 
on blood loss during labour, 863 
on decidua, true and false, 676 
on degeneration of uterine muscle, 
879 

on douching during puerperium, 
460 

on foetal attitude, 123 
on menstruation during pregnancy, 

703 

modihcation of first cardiac sound 
by, 45 ° 

presenting head and lower uterine 
segment, 270-271 
on salivation during pregnancy, 

473 « 

on scarlatina during pregnancy 
and puerperium, 567 • 

Der- Sindty on mammary gland of 
infants, 1108 

Dease on puerperal fever, 905 
Death of mother in childbed, causes, 
295-296 

Decapitation, 1070 

indications, 1070-1071 
operation, 1071-1073 
Decidua, 275, 280 

changes in, during puerperium, 44 j, 
444 

diseases of, as cause of abortion, 
633 

false, in tubal pregnancy, 648, 667 
non-dedduate classes of mammals, 

83-84 

as origin of chorion-epithelioma, 
497 

inflammation of, 480-487 


Decidua, ovum, relation to, 84-85 
reflexa, 87, 645 * 
serotina, 88 

in syphilis, 514 

changes in, during pregnancy, 255 
stratum compactum, 85-87, 88 
spongiosum, 85-87, 88 
vwa, 85-87, 645 ; 

and vesicular mole, 492-493 
Decidual endometritis, 487, 875 
abortion caused by, 622, 633 
a cause of detachment of 
placenta, 683 
acute, 480 

chronic, abortion caused by, 481 
retiolo^, 484 
diagnosis, 485 

pathcfio^cal anatomy, 481-484 
prognosis, 486-487 
symptoms, 484-485 
treatment, 485-486 
aid vesicular motes. 489 
syphilis a cause of, 484 
use of strychnine during, 486 
Deciduoma maiignum, tee Chorion- 
epithelioma 

Delivery in casn of cancer of the 
uterus, 790-799 

in cases of uterine rupture, 884, 
885 

connection between period of, and 
pelvic presentations, 401-402 
immediate, in cases of prolapse of 
cord, 837-838 

methods of ascertaining date, 339- 
242 

premature, in multiple pregnancy, 
818 

respiratory rate after, 453 
spontaneous, statistics of occurrence 
in anterior and posterior posi¬ 
tions of vertex, 327 
during uterine contractions, 343- 
344 

Dembo s ganglia, 354 
Denman on conversion of shoulder 
into pelvic presentation, 434 
Depaul on auscultation of uterus, 183 
on fcetal cardiac sounds, 185 
on recurrence of molar pregnancies, 
489 * 

statistics of twin presentations, 813 
Descepet on symphysiotomy, 1050 
Desstignes, Ribemont-, tee Ribemont- 
j)ess^gnes 
^Dmtoplasm, 70 

Diabetes, mihernal, cause of foetal 
death,617 

mellitus in pregi^cy, 580-582 
Diaphragm, 390 
pelvic, 62-63, 290 
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Diarrhoea, inbntile, 1103-1104 
etiology, 1104 
tymptoBi, 1104 
treatment, 1104-1105 
Dial, Correa, on w^ht of pbcenta and 
foetus in ByphiUi^ 513 
Dickinson on ptimaty amputation of 
funim 1081 ^ 

Diet during pregnancy, *46 
* during eclampsia, 608 

effect on composition of milk, 
1088-1089 

Digestive system, during pregnancy, 

223 , 469-473 

during poerperium, 453,436,457 
Diphtheria, effect on pt^nancy, SSS'SS^ 
of vulva and vagina, 920 
bacillus, in puerperal fever, 910 
Diplococcns pneumonic, in puerperal 
fever, 910 

Dirmoser on hyperemesis gravidarum, 
596 t» _ 

Dislocations, pelvic deformities from, 
7*7-790 

Dobbin on ' ait embolism, 910 

on typhoid bacillus in puerperal 
fever, 909 

Doderlein's aspirator for uterine secre¬ 
tions, 933 

on vaginal bacteriology, 143, I 44 - 
•45 

Dohrn on capacity of lungs during 

S nancy, 588 

o-cephalic head, 366-367 
Douglas (of Dublin), spontaneous evo¬ 
lution first described by, 434 
pouch of, 37, I 79 i 534 . 535. 794 . 
800, 801 

retro-uterine hematocele in. 


639 . 

tumours in, 179, 534 - 5 . 794 . 
800, 801 

D’Outrepont on cephalic version, 1010 
Dreschfeld on enteric fever during 
pregnancy, S 5 J 
Dress during pregnancy, 247 
Drugs, effect on milk, 1089 
DuW on duration of labour, 389 . 
‘Dublin method' for expulsion of 
placenta, 291, 353 - 354 . 35 . 5 ., 866 
Dubhia on frequency of triplet preg¬ 
nancies, 808 

Duclos on doddual h^drofrooet, ,484 ^ 
Diihrssen on anaemia of kidneys in 
eclampsia, ^8. . , > 4 

on analysis of urine eclampsia, ^ 
6oi * 

on Cesarean section, 538 _ . 

on diiaUtioclof os by deep incisions 
in edampsia, 6 k^ 61 i 
on cnusidion of eclampsia, 001 


Dtthnsen on hypertrophy of cervix, 546 
on intia-tubal tumont, 643 
on maternal anaesthe^ 359 
on maternal mortality nm pla¬ 
centa pnevia, 703 
on nephritis in pregnancy, 583 
on prophylactic treatment (ff 
eclampsia, 608 
on stenosis of cervix, 806 
on site of fertilhation, 643 
on treatment of cancer of uterus 
during lsbour,”799 
on treatment of threatened abor> 
tion, 628 

Dumas on albuminuria in pregnancy, 
582 

Duncan, Matthews, on centre of gravity 
of foetus, 127 4 , 
on detachment and expulsion of 
placenta, 280-281 
on causation of face presentation, 
365-366 . 

on force of uterine ccMitiMtionii ao2 
on galactosuria, 580 
on induction of pjemalure labour 
in diabetics, 582 

on intra-uterine death of fwtus. 


617 

on length of fa-ius, 108 
on lengthening of cervix uteri, 212 
method of predicting ilate of 
delivery, 239 .... 

on movement at sacro-iliac joint, 

term ‘sapiieniia’ use<l by. 903 . 
Durante on origin of choiion-epithc- 
lioma, 498 
Dyspn.ea, 870 


berth on enteric of fo'tus, 558 
cchyniosis of the ketal skin, 379 . 4 * 7 . 

clampsia, teliology of, 60I-60S „ 

Ciesarean section in, 1039 
complications of, 608 
hyperemesis gravidarum and, 590 
intra-uterine death of fmtus from, 
617 

in pregnancy and puerpetium, 
(98-613 

nephiilis and, 58*. ^ 4-587 
neurotic theory of, 602 
prognosis, 613 
reffectorics, 602 

relative rate of morullly fr^, 6 t 3 
symptomatic condition rather then 
s]iecific disesM, 6 m 
symptoms, actual, 600-607 
prodromal, 606 

time of onset, 605-606^ 
treatment, curative, 6OW13 

71 
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EcUi^piia, tieatment, prophyUctic, 608 
in twin pregnanciei, 818 
Ectopia TCiicse, yw 
Ectiomelians, 850 
Eden on plaMntal cyiti, 521 

on tubercttlotU of the placenta, 532 
Edgar on gonorrhoeal septic infection, 
9*3 

EUenhart on hernia of pregnant uterus, 
546 

Embolism, air, possible cause of, 910 
pulmonary, 8)^4,949 
causes, 949 
symptoms, 949 
treatment, 949 

Embryo, causes of death of, 622-623 
epiblast, 74, 76, 78 
formation of,* 74-78 
mesoblasP, 78 
Embryotomy, 1070 

decapitation, 1070-1073 
evisceration, 1073-1074 
in case of double monsters, 838 
in cose of excessive size of foetal 
shoulder^, 843 

in shoulder presentation, 436, 437 
in tumours of liver and spleen, 
849 

Emphysema of abdominal wall, crepi- 
tatory sounds produced by, 185 
Encephalocele, ketal, 845-846 
Enchondroma, 787-788 
Endarteritis, syphilitic lesions of cord 
in, 514 

Endocarditis, septic, 935 
Endocervidtis, S51-552 
prognosis, 551-552 
treatment, 551 
Endocymians, 854 
Endometritis, catarrhal, 483, 487 
cause of fcetal death, 616 ‘ 

cause of subinvolution of uteris, 
949 

diphtheritic, 910,923 
enlargement of uterus from, 234 
cause of placenta prsevia, 692 
putrid, 913,914 
septic, 920-935 
symptoms of, 927-928 
Endometrium, congestion of, a cause 
of secondary post-partum haemor¬ 
rhage, ^ , 

and lymphatic sepsis, 931 
malignant disease of, causp of 
abortion, 622 
structure of, 45,46 

Engel, statistics of frequency of vesi¬ 
cular mole, 488 

Enteric feva in pregnancy, 557-559 
mortality from during, 557-558 
Epiblast, structure of, 74, 76,78 


Epilep^, diagnosis from eclampsia, 607 
Epidotomy, 346, 807 
Erb on peripherd lesions, I112 
Ergot, in uterine inertia, 713 

as cause of spasmodic contraction, 
716 

of placental retention, 875 
in |tonic haemorrhage, 866 < 
in pyaemia, 936 ' 

in secondary post-partum haemoi'- 
rhage, 8^ 

. in uterine rupture, 885, 886 
use of, during labour, 359-360 
■ during pregnancy, 486 
Erysipelas during pregnant, 559-560 
in puerperaliatate, 560 
Streptococcus pyogenes a cause of, 

Erythema, 475, 932 
Euphoria, 932 
Ensomphalians, 853 
Eventratiog^ characteristics of, 542 
Evisceration, 438, 1073 
indications, 1073 
instruments, 1073 
ofieration, 1073-1074 
Evolution, spontaneous, 434-435 
Exencephalians, 851 
Exostoses on pelvic bones, 787, 789 
Expelling forces, anomalies of uterus 
unicornis and bicornis, 711 
Expulsion, spontaneous, 435-436 

Fabris on amount of urine in foetal 
bladder, 848 

Facial alteration in pregnancy, 221, 
2 * 7 . 233 

Fallopian tubes, 40, 41,42,45 
anatomy of, 50-52 
changes in, during pregnancy, 215 
during extra-uterine pregnancy, 
645-647 

ciliated lining of, 641 
development of, 548 
excision of, to prevent pregnancy, 
1046 

gravid and cornual pregnancy, 638 
pregnancy in, 637-^2 
Farabceuf, symphysiotomy, 1052-1053 
Fehling on chorea during pregnancy, 
S 77 • - 

on kyphotic pelvis, 775 
op StumpFs theory of eclampsia, 

Felheisa on erysipelas, 560 
Fever, etfect on foetus, 616 
'Fibromata as Muse of pelvic obstruction, 
788 

Fibro-myoma of utenti, 791-798 
Fibro-myomata and removal of uterus, 
1039 
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Fieux on periphenl nerve lesions in 
iobnts, III2 

Fischer on changes in uterine muscle 
during invplntion of uterus, 443 
presence of peptone in urine during 
puerpetinm, 451 

on pnlMtions of fcetal heart in foce 
presentation, 369 
Futnlil, 71a. 7 * 9 . 730 i 7*9 J 
, and laceration of vagina, 890 
Flatulence in pregnancy, 471,47a 
Fleischmann, increase in weight of 
inftnt, loM 

Flint on phthisis during pregnancy, 563 
Foetus, abnormalities of, as cause of 
prolapse of cor^, 832 
a cardiac, 521, 819 
accelerated birth a cause of lacera¬ 
tion of the cervix, 839 
allantois, formation of, 81-83 
alterations in normal relation 
between shape of, ^ shape of 
uterus a cause of pefm presenta¬ 
tions, 40J-406 
anencephalic, 364, 851, 852 
aspbyxM of, 419, 422 
treatment of, 
attitude, 122-12$ 
ballottement, 2M, 232, 233 
bile, secretion of, 103 
bladder during intra-uterine life, 
103, 104 

breech, dimensions of, 120,121 
centre of gravity of, 127 
cessation of movements a cause of 
pelvic presentations, 405,4<’6 
characteristics of, at different 
months, 104-107 
chorion, 8o-8l 
chorionic villi, 89-94 
circulatory system, 99-103 
' compressus,’619 
condition of, determined by cardiae 
sounds, 185 _ 

of liver and kidneys in cases 
of eclampsia, 601 

cystic enlargement of body, etc., 

4061 847 

laneerous effect of precipitate 
labour on, 710 

dead, method of extraction in 
shoulder presentation, 438 
death of, causes, 295, S8t» 

from chorea during* preg¬ 
nancy, 578- * 

from detachment of ^lace*B, 
679, 68(^ 68) .. . * 

in dectdaftl enoomctniiSt 4^3 
in eztra-nterine prcgnai^p 

• 640,146.853. 

intra-aierine, 014-620 


Foetus, death of, almormal development 
from, 617 

conditions of ovum from, 617 
diagnosis, 243,2^ 
eclampsia from, 617 
frequency of, 614-61$ 

* habitual,' 618 
maternal aniemia from, 616 
maternal chronic renal disease, 
from, 615,616 
maternal diabetes from, 617 
maternal caidometrilis from, 
616 

maternal infectious diseases 
from, 6t6 

* maternal phthisis from, 617 
maternal poisoning from, 617 
and ‘ misaM^ labour,' 635-636 
parental sypbiNs from, 615- 
616, 617 
symptoms, 618 

traumatic causes from, 617- 
618 

treatment, 619-620 
unascertained causes from, 618 
persistence df tonic uterine 
spasm a cause of, 716 
presence of acetone in urine 
an indication of, 452 
in shoulder presentation, 433 
signs of, 243-344 
statistics of, in face presen¬ 
tations, 387 
in labour, 3^ 

use of morphia or electricity 
with object of, condemned, 
662 

uterine souflle heard after, 184 
vesicular mole as cause of, 488 
digestive system, 103-104 
di^gurement from face presenta¬ 
tion, 379.387 

ductus arteriosus, loo-ioi, 102 
duration of laiwur de|.mdetta on 
presentation, lie, and site of, 28$ 
early nutrition of, 81-104 
effect of aniEslhetics on, 359 

of calcareous degeneration of 
the placenta on, 522 
of coiling of cord on, 524, $ 3 $ 
of contracted pelvis on, 728, 

738 

of dwarf pelvis on, 742-743 
of eleratioo of temperature on, 
8»8 . ^ 
of eigot on circulation, 300 
of flat pelvis on, 751 • 

of runnel-shaped pelvison, 778 
of gravity on, 127,40( 
of bydroMphalna on, 84$ 
of kyphotic pelvis on, 776 
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Foetoi, effect of nutenud conditions 
nod impressions on, 348 
of maternal constipation on, 
47 * 

of hydramnios on, J07-508,510 
of maternal phtbins on, 563 
of myoma of the uterus on, 
798 

of oedema, bydrothorax, and 
ascites on, 848 

of oedema of the placenta on, 
521-52/ 

of oligo-hydramnios on, 511, 
51a 

of osteo-malacic pelvis on, 
783-784 

of pelvic presentation on, 417- 
418, 4«-4a3 

of placenta marginata on, 520 
of placental infarction on, 523 
of presentation or prolapse of 
cord on, 833-834, 839 
of primary uterine inertia on, 
7*3 

of ra^tiitic generally con- 
tractM flat [xlvis on, 756 
of rachitic triradiate pelvis 
on, 784 

of secondary uterine inertia, 
7*5 

of shoulder presentation on, 
and statistics of mortality, 

438 

of spasmodic contractions of 
the cervix, 719 

of spasmodic uterine contrac¬ 
tions on, 717 

of spondylolisthetic pelvis on, 

785. 787 

of syphilis on, 515-518 
of tuoerculosis of the placenta * 
on, 522 „ 

of unilateral synostotic pelvis 
on, 769 

of use of forceps on, 1004 
of uterine contractions on, 
376, 316 

of uterine ruptures on, 884- 
885 

of velamentous insertion of 
the cord on, 528 
of vesicular mole on, 490 , 

excessive sixe of entire, 
diagnosis, 840-841 
treatment, 841 

excessive sixe of, due to disease, 


expulsion, necessity of unin¬ 
terrupted view of, 346 
extraction of, in Ci^ean section, 
io 44 -* 045 > *«>47 


Fcetns, extraction of, in pelvic presenta¬ 
tion, 1016-1035 • 
foramen ovale, 99-100, 103 
forces acting on, 314 
fuH-term, condition at, 107-109 
weight and length at, 107-109 
funic souffle, ste that title 
hea^ blood-supply of, I03 

changes in, as resim of 
pressure, 278-280 > 

eflMt of contracted pelvis on, 
727,7*8, 7*9 

effect of flat pelvb on relation 
to brim, 750-751 
effect of rachitic generally 
contracted flat pelvis on, 

756 

' fixatioivin first stage of labour, 
288 

in premonitory stage, 287 
moulding of, in brow presen- 
V,. tations, 393 
in face presentations, 379 
|n pelvic ptesentations,4i 7 
_ invertexpresentations,33i 
position of, and use of forceps, 

990-993 

rotation of; in pelvic presenta¬ 
tion, 1034-1035 
rotation in occipito-posterior 
presentation, 349, 350 
in vertex presentation, 
3 * 6 - 3*9 

unduly large, a cause of pos¬ 
terior fontanelle presenta- 
tion, 397 

heart, see that title 
high rate of mortality from acci¬ 
dental hmmorrbage, 692, 702- 

703 

hydrsemia may offer obstruction to 
birth, 477 

hypogastric arteries, 97, tor, 102, 

interlocking, in twin pregnancies, 
820-834 

intra-uterine infection of, with 
enteric fever, 558 
with small-pox, 570 
kidneys, before birth, 104 
large, cause of abnormal presey'a- 
tion, 367 

le^h, method of obtaining, 242 
liamlity to infection of measles, 
V**56» 

*'lieot| 135 

. abdoiKsnal palpation for diag- 
nosb of, 166, 172 
oblique, priof, to qpset of 
labour, 406^^407 
statistics of transverse, 426 
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Foetus, lie of,.transverse and oblique 
lies, sa Shoulder under Pre¬ 
sentations 

life of, determined by auscultation, 
183 

liver, size, structure, and function 
of, 103 

ilacerated, cause of ilbnormal 
presentation, 367 
and shoulder presentation, 429 
maceration of, 618-619 
malformations, I7| 

connection with hydramnios 
and oligo-hydramnios, 506, 
Sio , 

and shoulder presentations, 

m twin pregiiancies, 819 
mechanism, see under Presenta¬ 
tions 

meconium, analysis oL 103 
method of determining number, 243 
mortality in cases of prolapsed arm 
or hand, 829 
in labour, 299 
movements of, 127-128,188 

'a cause of cephalic presenta¬ 
tion, 40$ 

as signs of pregnancy, 229, 

.*33 , ^ 

mummification of, 619 
nervous system, 104 
nourishment of, 81, 104 
obstacles to birth, effect on uterine 
segments, 268 
ovaries of, 52 

ovoid, method of preilicting date 
of delivery by length of, 241-242 
papyraceous, 619, 819 
parts, interstitial or submucous 
myomata confused with, 794 
pelvis of, 28 

pendulous abdomen, 328 
physiology of, 99 
position of, 133-136 

determined by abdominal pal¬ 
pation of, 166-172 
by auscultation, 183 
by cardiac sounds, 185 

in kyphotic pelvis, 775 
Winclcera, 133, 134 
see esbo under Presentations 
presentations, see thcd title 
prolapse of cord favoured by fiwliy 
attitude, 832 * 

putrefaction of, 619 , ** 

• crepitatofy sounds from, 185 
recpgnitioa of parts as a sign of 
pregnancy, 229. 230, 233 
reutiona of, to uterus, 122-136, 

40s 


Foetus, salivary and gastric ferments, 
103 

sangttinolentus, 619 
sensation in and voluntary move¬ 
ment of at birth, 104 
shoulders, excessive size of, 841- 
842 

diagnosis, 842 
treatment, 842-843 
signs of suffering from undue pro¬ 
longation of l^ur, 294-295 
sinus terminalis 81 
skull, see that title 
sounds of, 183 

made by, 185-188 
stomattKl-vum in, first month, 104 
supply of oxygryi to, 93, 94 
syphilis of, 515-5181 572 
three stages of development, 99- 
‘“3 

transmission of uterine contrac¬ 
tions to, 311 

trunk, dimensions of, 120, lal 
trypsin in iiancreatic secretion of, 
103 

uterus of, 44 

vernix caseosa of, 105-106, 107 
vitelline circulation, 81-104 
weight of, 108, 109 

Fontanelies, and diagnosis of vertex 
presentation, 308-309 
in fietal skull, lll-ltz 
presentations, see that title 
Food and drink during pueriierium, 

456-457 

Foot or footling presentation, tee 
under Presentations 
Forceps, action of, 988-989 

application of, in Ijtow presentation, 

• «»3 

in face presentation, 1002- 

’ ><»3 

in occipilo*|xwlcnor po.ilion 
of the head, 1001-1002 
in pelvic pfckcntalion, tooji 
1034 

in presentations other than 
verlexi tool 

in vertex preKntation, 993" 

, 1001 

^ indications for use of, 98!P993 

introduction and history of*9®^*9®3 
medern, 983-987 
prognosis of use of, 1004 
Forchheimet on urinaemic theory of 
eclampsia, 623-604 _ _ 

Formalin, saprophytic infection, 930 
Fornix (tee Vagina), 39 
Fossa naviculans, 34 . , 

Fotheigill on changes after deatn of 
foFtai, 482 
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Fothefgill on dooehing daring pner- 
periuiD, 461 

on height of the ftindui above the 
pnbu, 268 

Foulerton on fiadllns coli in puerperal 
fever, 908 

on Diplocoecaa pneamonhe in 
puerperal fever, 910 
Fourehette, 33, 34, 338 
Foamier on effect of lyphilia on foetus 
and foetal appendages, 515, 517 
manifestations of non - sypbUitic 
nature, 517 

Fractures, infantile, 1109 

pelvic deformities from, 787*790 
treatment of, 1109 

Ftaenkel on histofpgy of vesicular mole, 
.49? * 

cbonon the chief seat of syphilis in 
the ovum, 513 

on origin of chorion-epithelioma, 

498, Soo 

FrKnulum clitondis, 33, 338 
Frenkenhaiiser pn determination of sex, 
i8s * 

on external pelvimetry, 193 
on hydramnios, 506 
Franz on ovarian pregnancy, 637 
Frerichs on pregnancy in diabetics, 581 
theory respecting eclampsia, tea 
Freund on metastasis in chorion-epitbe* 
liom^ 504 

on deviations from normal adult 
type of pel™ 773 
Fnction sounds, 185 
Friedlander on nucleated masses in 
decidua serotina, 355 
Fritseh on paralysis from mitral stenosis 
in labour ,|593 

Fritz on Ct^rean section, 1043-1044 *'■ 
Fundus {ste also Uterus), 40 a 

Funic souffle, 183, 187-lw 

< presence of, sumstive of com¬ 
pression of co^ 833 
as sip of pr^snn, 330, 333 
Funis, abnormalities of, in connection 
with hjrdramnios, 506 
interruption of circttlation ih, a 
cause of foetal death, 617 
lengthening of, in third stage of 
labour, 392-293 f 

Galt, side to side, of women, 37, 758 
Galahin on removal of pelvic ctmtents 
during tebour, 273 
on abdominal pregnancy, 637-638 
on decapitation m foetus, 1073 
on douching during puerp^nm, 
460 

on foetal mortahty in pelvic pre¬ 
sentations, 42a 


Galabio on heights o( uterus during 
pregnancy, 3 ii 
on internal vetsioa, 1013 
on maternal mortality in placenta 
prsevia, 703 

on use of forceps in pelvic con- 

twction, 733 . 

on Spontaneous vemon, 437434 
statistics of brow presentations, 388 
of foetal mortality in face 
presentations, 387 
of transverse lies, 436 
table of dates for pr^nancy, 239- 
340 

term ‘puerperal fevers' used by, 
902 

on twins derived from one ovum 
with two yolk sacs, 810 
Galactosuria, 580 
Ganglia of Dembo, 354 
Gangrene i^ hydrsemia, 477 
Gardiner oh mortality from' cardiac 
disease in pregnancy, 590 
(^tner, ducts of, 33 
Gaasner on increase of weight during 
pregnancy, 233 

on loss of Weight during pner- 
perium, 452 

statistics of quantity and duration 
of lochia, 445 

Ggulard on children from phthisical 
mothers, 564 

on phthisis during pr^nancy, $62 
Gebhard on origin of chorion-epithe¬ 
lioma, 498 

Genital canal, bacteria in, 142-148, 459 
stenosis and atresia of, 8o5-8(^ 
tumours of, 791-805 
Genital or^ns, anatomy of, 30-57 
duration of labour dependent on 
condition of, 285 

Genital tract, tamponade of, ergot in, 

in^ations, 978 
instruments, 979 
operation, 979 

Genital traumata, lacerations of cervix, 

889-^ 

of vagina, perinseum, and 
vulva, 890-894 ( 

rupture of pelvic articulations, 
394^895 

of uterus, 877-889 

GeniiUs, appendages and ligaments 
V' dorim pueroerium, 447 
o , bacteriolcgieal zones of, 147 
bacteriology oQ 143-148 
disinfectian of, iy,*i54 • 
external, Barthonn, glands of, 37 
bulbo-cavemosus mnsd^ 33 
clitoris, 33, 34 
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Genitals, external, corpora cavernosa,. 

32-33 

fourchette, 32, 34 
hymen, 34-37 
labia majora, 31-32, 33 
labia minora, 32 
mons Veneris, 30-31 
perinseal body, 38 1 

scrotum, 31 _ 
urogenital tiiangle, 60 
vagina, 30, 33, 34 * 35 . 37-39 
vestibule, 32-34 
internal, cervix, 42 

Fallopian tubes, 40, 50 
ovaries, 52 « 
uterus, 40-50 
Gestation, ectopic, 037 
Giflfard, record of case^of acute yellow 

Gigli^n^mlwtion^of fcetuswith enteric 
fever, 558 

Giles on douching during^uerperium, | 
461 

on quantity and duration of lochia, 

446 

on treatment during menstruation, 
245 , 

on vertical measurement of uterus 
during puerperinm, 446 
Gillette on albuminuria in pregnancy,' 
582 

Glabella in foetal skull, in 
Glasgow Fever Hospital, mortality 
returns in, enteric during pregnancy, 
557 

Gonococcus in puerperal fever, 907, 
910 

Gonorrhoea during pregnancy, 551 
Goodell, method of preventing lacera¬ 
tion of the perinmum, 345 
Gordon on infection of puerperal fever, 

905 

Gottscbalk on origin of chorion-epi- 
thelioma, 498 

Graafian follicle, ovarian pregnancy in, 
637 , 

Grwan follicles, 54, 55 . 5 ° 

and twins, 809 _ .. u 

Griesinger on pregnancy in diabetics, 

G& height of uterus above sym¬ 
physis dunng pnerperium, 447 
G^lle on mortality from pnmimonia 
during pregnancy, 565 • 
on phthM during piegnwcy, |b 3 
Gu^niot on neurotic tl^:Tt of eclamg; 

sia, 602 a 

Gusserow on poMtion of placwta, 510 
Guy’s HospitalfstatisUo of brow pre¬ 
sentations, 388 
of bee presentations, 301 


Guy’s Hospital, statistics of fcetal 
norfality, 438, 828 
of presentation of hand with 
head, 825-816 
of transverse lies, 426 
of twin presentation, 813 

Hxmatocele, 639 

pelvic, 663, 665-666 
retro-uterine, 534-535. 6 S 4-*56 
in tubal aborticui, 657-658 
Hxmatoma, retro-placental, 282 

of the broad ligament, 639, 651, 
664, 8S0 

cephal-, iiio-iiii 
vaginx et vulvx, 860 863 
Hxmatometra, 235 
Hxmoglobinuria in Iciagipsia, 601 
Hxmorihage, ante-partum, 673-705 
accidental, 6S2-692 
xtiology, 683 
concealed, 684 687, 882 
dangers of, 684-685 
diagnosis, 686 
prognosis, 68y 
symptoms, 685 
treatment, 680-687 
external, diagnosis, 687-688 
prognosis, 691-692 
symptoms, 687 
treatment, 688-691 
treatment in labour, 689-690 
frequency, 682-683 
during first three months, 673 -“ 7 * 
during second three months, 
diagnosis, 680 
prognosis, 681 
symptoms, 679-680 
treatment, 680-682 
and removal of uterus, 1039 
from traumatisms, 704-705 
• from tumours, 704 

in chorion-epitnelioma, 5 ** 3 . 

J05 

in extra-uterine pregnancy, 639, 
660,676,677 , _ . 

in extra-peritoneal rupture, 651, 

664 . 

in intru-peritoneal rupture, 054, 
663, 880 , . 

intra-tubal, in tubal pr^nancy, 646 
* foetal, sub-conjunctival, 279 

in incompbte abortion, 630,631 
inbntile, 1105^1111 
in inversion of the uterus, 890 
late, see Secondary post-paituin 
in liver in cases of eclampsia, 600 

in omphalitis, 1108 
post-biemonhagie colhpse, symp¬ 
toms, 870 
tieatmeni, 870-874 



1128 


INDEX 


Htemoirbage, pott-partuv, 350, 351, 
360, <03 
•tonic, 863 
causn, 865 
concealed, 868-869 
diagnosis, 865 
factors whia prevent, 
864-865 
frequency, 864 
prognosis, 868 
treaynent, 865-868 
after hydramnios, 508, 510 
from myomata, 792, 793, 797 
from pelvic contraction, 729 
after placenta pracvia, 701 
in precipitate labour, 710 
uimary, 859-869 
from, placenta succinturiala, 

519 

secondary, 465, 869 
setiology, 869 
frequency, 8^ 
treatment, 869-870 
in secondary uterine inertia', 
712 V 

in spasmodic contractions of 
the cervis, 719 
and syphilis, 572 
traumatic, 806, 859 
external, 859 
ietiology, 859 
diagnosis, 860 
prognosis, 860 
symptoms, 859-860 
internal, treatment, 860 
in laceration of the cervix, 889,890 
of perinteum and vulva, 892, 
894 

of the vagina, 890, 891 
in twin pregnancy, 818-819 • 
in uterine inertia, 712, 713, 
7 «S 

in uterus, 880, 882, 

in vesicular mule, 493, 496 
meningeal, nil 

unavoidable, from placenta prsvia, 
692-703 
diagnosis, 696 
prognosis, 702 
symptoms, 695 

treatment, 697, 699 ' 

Hsemonhoids, ante-partum haemor¬ 
rhage from, 704 

and varicose veins daring preg- 
nancy, 475 
“tises, 475 
symptoms, 475 
treatment, 475-476 

Halbertoma on anismia of kidneys in 
eclampsia, 599 


, Hail, Marshall^ method of artifici.’il 
respiration, 1099, iieo, iioi 
Hardy on placental expression, 353 
Harrington, analysis of human milk, 
1087 

Hart, Berry, uleiine contramions, 274 
on asystole from nutral stenosis, 592 
on detachment of placenta, qfli-282 
on extra-peritoneal rupture, 652 
on mesometric pregnkncy, 651 * 
Hasse on effect of excess of COj in 
placental blood, 255 
Haultain on chorion-epithelioma, 497, 
498, 500. SOI -503, SOS 

on frequent of pelvic ovarian 
tumours, 800 

Hauser on ante-natal foetal tuber¬ 
culosis, 522 V 

Heart, diseases of, combined aortic 
and mitral lesions, 595 
mitral regurgitation, 593-595 
mkral stenosis, 591-593 
in pregnancy, 587-595 
valvular, danger of marriage 
in cases of, 591 
foetal, 668 

auscultation of, 182-183 
in face presentation, jSg, 370 
in molar pregnancies, 493 
rate during uterine contrac¬ 
tions, 2^, 833 

as sign of pregnancy, 230,233 
in vertex presentation, 309 
hypertrophy of, 449 
Hecker on face presentation and a 
dolicho-cephalic head, 366 
on foetal mortality from syphilis, 515 
on funic souffle, 187 
on head presentation, 830-831 
on increase of weight during preg¬ 
nancy, 222 223 

on mortality -in interstitial preg¬ 
nancy, 649 

statistics of foetal mortality in 
pelvic presentations, 422 
of positions in pelvic presenta¬ 
tions, 407 

of prolapse of cord, 829 
on weight and length of fcetus, 
108, 109 

Hegar on abortion, 623 * 

sign of pregnancy, 180,181,232,233 
aksence of, in intre-uterine preg- 
„nancy, 661 

f on jirinsemic theory of eclampsia, 

^ 603-604 

riilme on cbknges in uterine muscle 
during involution of uterus, 443 
Hennig on spurious lalour, 6^3 
on posiuon of the placenta, 518 
Hense on cancer of uterus, 799-800 
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Herman on cause of foot or knee pre¬ 
sentation, 406-407 
on diagnosis of contracted peiyis, 

7*3 

on extraction in peivic presenta¬ 
tion, 1036 

on foetal ascites, 847 
clt moulding of head "p pelvic 
contraction, 728 

on mortality in pelvic presenta¬ 
tions, 422 

in anterior asynclitism, 329- 
330 

on internal pelvimetry, 198 
on inter-spinous and inter-cristol 
distances, 725* . 

on Johnson** method of internal 
pelvimetry, I9f 

on management of multiple preg¬ 
nancy, 817 

on mortality in eclampsia, 611 
on rachitic flat pelvis^ 74 S , 
on rotation of the foetus by ex¬ 
ternal manipulation, ^8 
on secondary uterine inertia and 
tonic contractions, 714 
on spontaneous version, 433-434 
on temporary paralysis, 4*3 
on treatment of prolapsed arm 
alongside head, 828 
Hernia of pregnant uterus, 546, S 47 
Herrgott on tacterial theory of eclamp¬ 
sia, 602 

on kyphotic pelvis, 775 
Hervitux on dipnlheritic endomolntis, 

923 

on puerperal fever, 904 
Heschl on weight of uterus after 
delivery, 446 
Heteralians, 854 
Heterotypians, 854 

Hicks, Braxton, on bi-polar version, 
1008 , 

on contractions of uterus, 229, 230 
on treatment of placenta pravia, 
6^, 699, 700, 70 «. 70* 

Hilus of ovaiy, 52-53 

Himmel&rb on cornual pregnancy, 

658-659 , ■ 

Hips, congenital dislocation, pelvis of, 

/ 57"759 

Hirtzmann on vesicular mole, 489 
His, sinus terminalis of, 81 • 

on site of fertilisation of«ovum, 
642 • * , 

Hochsinger on syphiljf:-: foetus, 

Cl 7 

Hofbauer on use of nuclein in lymph- 

Hoffmde?OT^im of Fallopian tubes, 
641-642 


Hoflmeier on induction of premature 
labour in nephritis, 586 
on mortality from nephritis. 5S6 
on presence of sugar in urine 
during puerperium, 451 
on reflexal placenta, 6 jh 
H ohl on abdominal palpation, 164 
on bi-polar version, 1008 
on uterine souffle, 184 
on positions in shoulder presenta¬ 
tions, 430 , 

‘ Hollow mole,' 490 
Holmes on accidental hiemorrhage, 683 
on contagiousness of puer|>eral 
.fever, 906 

Holt on human milk, 1088-1089 

cream and sugm soluliuns recom¬ 
mended by, re92, 
on infantile ccplialhivmaloma, 11 11 
on infants’ food, 1095 
on milk secretion, 449 
on peripheral lesions, 1113 
tables rf feeding of infant, 1091, 
1092, 1093, 10135 
on thrush, 1105 s 
on use of drugs for infantile con¬ 
stipation, 1103 

Hough on vaginal douching with cor¬ 
rosive sublimate, 153 . 

Hubiecht on the trophoblastic cells, B 9 
Hugenberger on presentation of coid 
and marginal inserlion, 831 
statistics of internal irauroatic 
h.vmorihage, 80 1 
of prcsentalion of band with 
breech, 829 . , . . 

of presentation of hand with 
head, 825 

on morlalily of osleo-malacic 
jielvis, 783 

Hull on C.i-sarean section, 1037 
• on symphysiotomy, 1050 
Hutchinson on transmission of ^hi- 
litic infection to ovum, 5 I 7 -Sf 8 
Hydatidiform mole, stf Vesicular mole 
llydriemia during pregnanyt. 477 
treatment, 477-478 
Hydramnios, 505-510 

xtiology, 50 S '507 . ,1 

cause of abnormal presentations, 

367,406 . 

t of accidental ha-morrhage, 

684 

of prolapse of cord, 832 
of compound presenuiions, 

827 

of ihoulder pmenifttion, 428 
conorciion wiih syphilU, 572 
with di^bcie** 
wiih hydrocephtloif 844 
with twin pr^p»nciei, 818 
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Hydnmnioa, constitntion, 505 
diagnons, 508-509 
fieqnency, 505 
mcreniul .treatment of, 509 
prognoiia, 510 
source of, 507 
symptoms, 507-508 
treatment, 509-510 
varieties, 505 

Ilydrenc^halocele, or encephalocele, 
foetal, 845-846 • 

Hydroeepbalie head, 406 
Hydrocephalus, xtiology, 844 
diagnosis, 844 

effect on brain and skull, 843-844 
on labour, 844-845 
foetal, definit^n, 843 
frequencjs, 844 
pro^osis, 845 
treatment, 845 

Hydromeningocele, foetal, 845-846 
Hydronephrosis, foetal, 848 
Hydrops amnii, stt Hydtamnios 
Hydrorrhcea gravidarum, 483, 484, 485 
decidual aiM amniotic, 485, 

487 

Hydrothorax, foetal, 847-848 
effect upon labour, 364, 847 
Hymen, 34-37 
I folding,* 238 

in virginity, nulliparity, and 
paritjr, 437-238 

Hyperemesis gravidarum, 469, 470, 
S 95 -S 97 

auto-intoxication, cause of, 596 
frequency, 395 
neurosis a cause of, 595 
prognosis, 597 
rarity of, 595 

renal disease a cause of, 596 < 

symptoms, 596 

treatment, 5^-597 ' 

Hyfertrophy of cervix uteri, 544-546 
Hypnotics, insomnia during pregnancy, 
.479 

Hypobhst, structure of, 53, 74, 78 
Hyrtl on anomalies of development of 
umbilical cord, 527-528 
on fiinie souffle, 

Hystoctomy, 1039, 1040,1046-1049 
in cancer of uterus, 7^ 799 
in chorion-epithelioma, 870 ' 

In local septic infection, 930 
for myoma of the uterus, 797, 798 
in uterine rupture, 887, 888 
Hysteria in pregnancy, 607 

Icterus neonatorum, idiopathic or 
physiological, 1106-1107 
setiology, 1106-1107 
beatment, 1107 


Iliac spine, 27 
Iliaens muscle^ 63 
Ib'um, 5, 6 

Incarceration of retro-deviated preg¬ 
nant uterus, 531-537 
Infiint, acute infective diseases, 1107- 
1109 

aliCentary system, diseasgs of, 
1102-1106 , 

asphyxia neonatorum, 1097-1102 
constipation, 1102-1103 
diarrhoea, 1103-1105 
dressing of umbilical wound, 1083 
feeding of, 1086-1096 
artiffciaL 1090-1094 
breast-freding by mother, 
1086-1089 

hf wet-nurse, 1089-1090 
by proprietary foods, 1090 
icterus neonatorum, 1106-1107 
ligation of cord, 1079-1082 
managAbent after birth, 1079 
mastitis, 1108-1109 
meconium, 1085 

mortality statistics during birth, 
299 

nerve lesions, ,1111 ■ 11 la 
ophthalmia neonatorum, 1107 
temperature, pulse, respiratory 
rate, 1084 
thrush, 1105-1106 
toilet, 1082-1083 

traumata during birth, 1109-1113 
haemorrhages, 1109-1111 
fractures, 1109 

umbilical infection, 1107-1108 
urine, 1084-1085 
weight, ic^5-i(^ 

Infection, autogenetic, 142, 147 
hetrogenetic, 14a 

Infectious diseases daring pregnancy, 
SS 4 -S 7 S 

and acute decidual endometritis, 
480 

Influenza in pregnancy, 560 561 
Iniopes, 855 

Insanity, delusional, 940 
of lactation, 944-945 
of pregnancy, 940-5^9 
of pnerperium, 942-943 
insomnia a cause of, 478 
Insomnia during pregnancy, 478 
o treatment, 478-479 
Internal version {ue uuitr Version), 

■>IO'< 

Intatinal sounds, 184-185 
lof^tines,chan^ in, during pregnancy, 
ai8 

Ischio-coccygeus mnscfi!, 62 " 
Ischiopagous monsters, 856 
Ischuria potadoxa, 473, 53a 
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Jackion on ftiMrtion from lelapung 
fever, SM ’ 

Tacqnemun’s ngo of pregnancy, 231. 

on foetal movement^ 229 
Jardine on cudiae diaeases daring 
pregnancy, 589, 591, 59* 
on degeneration of the utenne 
Inusde, 879 8 

, on babitnal death of foetus, 

saline infusions in eclampsia intro¬ 
duced by, 610 

Jaundice of newly-bom infant, see 
Icterus neonatorum 
and ligation of the cord after 
birth, 1086 , 

Jelletl, sUtistics of Rotunda Hospital, 

... 9 

cat-gut steriliser 01, 151 
Jewett on douching during puerperium, 
461 

Johnson on internal pelvhnetry, 194- 
195 

Johnston, clinical reports of Rotunda 
Hospital, 140 

Jolly, statistics of frequency of rupture 
of the uterus, 877 

Jones, Bence, on urine in chorea, 579 
jungbluth, vBsa propria of, 98, 506 
Jurgens on necrosis of liver in eclamp¬ 
sia, 600 

Jussieu, De, on milky metastasis, 905 

Kabierske, statistics of duration of 
expulsion oi placenta when left to 
nature, 291 

Kaltenbach on detachment of placenta, 

683 . , , 

Kaltenbach *on frequency of placenta 
prxvia, 692 

on presence of sugar in urine during 
puerperium, 451 
Karyokinesis, 443, 448 
Katatonia, 940, 942 , 

Kehrer on fcetal heart-rate during 
uterine contractions, 284^ 
peristaltic character of uterine con¬ 
tractions in animals, 261 
Kellar on non-ligation ol cord, 1081 
Kelly on Caesarean section, 1040-1041, 
_ 1042-1043, 1046 

on disinfection of the hands, 149- 

method of saline infusidh into 
cellular tissue, 873 • 

on tubal pregnancy, 675 • 
Kennedy, Evory, on ausculuiion, oa 
the uterus, 182-183 
on funic souiBe, 187 
on hernia m pregnant uterus, w 
Kerpradec, Lqumeau, cm anscniu- 
tion of the fcetid heart, 182 


Kerr, case of quintlets recorded by, 809 
Kidneys see <us» Nefdiritis 

action daring pr^ancy, 246 
acute and chronic diseases of, and 
eclampsia, 601 

changes in, during pregnancy, 
218 

diseases of, a cause of foetal death, 
61S 

in eclampsia, 598-599 

foetal, changes an, from syphilis, 

. „ „ 

cystic degeneration, 848 
weight of, 453 . . „ 

of pregnancy (see Nephritis), 583- 

587. 

relapsing, of ^ pregnancy (see 
Nephritis), 583-587 
Kilian on spondylolisthetic i«lvis, 784 
Kinkead on non-recumlient (xisition in 
puerperium, 912 

Kirkland on puerperal fever, 906 
Kiwisch on the delivery of the after¬ 
coming head, 1030 
on the induction dl labour, 971 
on uterine souflle, 184 
Klein on placenta marginata, 520 
statistics of kyphotic pelvis, 775 
of uterine ruptures, 888 
Kleinwiichter, birth cerporetendufiitate, 
435 

Klotz on acute decidual endometritis, 
480 

Knapp on acetone in urine prior to 
delivery, 452 

Knee presentations, see nnaer I resen- 
tations 

Kobelt, pars intermeilia of, 33 
Koenig, analysis of human and cow a 
e milk, 1088 

Kplliker on changes in uterine muscle 
nuring involution of uterus, 443 
Kraepelin on katatonia in puer|«ral 

insanity, 943 . , . , 

Kristeller's method of expressing lirtos, 

712 

management of multiple preg* 
nancy, 817 
uterine inertia, 712 

Kninig on gonococcus m puerperal 
fever, 910 

• on vaginal bacteriology, 143* <44, 

KiichenmeislM on caoacity of lungs 
during pregnancy, 588 
Kuss' on fcatns and placental tubereu- 
losis, 522 

KUstner on placenta marginata, 520 
on mortality of symphysiotomy, 
'OS9 - 
Kyphoris, 7*3. 7*4 
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LatbU, hydnemia of, 477 
nutjon, 31 
mioora, 33 

Labour, accessory muscles of, 389 
anaesthetics durine, 357-359 
causes of, 353-350 
classes of, 353 

change in uterus during, 358-371 
contracted pelvis, efleet of, on, 737- 

730 

contractions f)i accessory muscles, 
363 

of voluntary muscles of, 414 
course of, diagno ed by abdominal 
Mipation, 173 
definition, 253 
delayed, 635^ 636 
douches ^urlug, 346 
duration of, 285, 387, 389, 291 
in cases of occipito-posterior 
position of the vertex, 326 
effect of cancer of uterus, 798 
of compound presentations on, 
826, 837, 828 

of foetal hydrocephalus, 844- 

of in^tious fevers, 554-556 
of myomata on, 791-794 
of o^ema, hydrothorax and 
ascites, 847 

of ovarian tumour, 800-801 
ergot, use of, during, 359-360 
false, 1^, 648, 668, 670 
pains, 386, 387 

full-term and miscarriage, dilfer- 
encM between, 683 
inversion of uterus during, 895-897 
function of liquor amnii in, ^ 
loss of blood during, su Hsemor- 
rhage 

loss of weight during, 453 
mechanism, 309-331 
„ missed, 618, 63q-636, 670 
diagnosis, 636 
symptoms, 636 
treatment, 636 
mortality during, 396-399 
moulding of head during, 331 
in multiple pregnancies, ste under 
Pregnancy 

obstructed, cause of rupture of 
uterus, 877-878 

ovarian tumours during, 800-801 
pains, 261-363 
phenomena of, 357-384, 286 
posture during, dorsal position, 334- 
. 33 S 

knee-chest position, 335-336 
side position, 334 
Trendelcnbur^s position, 336- 
337 


Labour, posture during Walcber’s posi- 

‘io". 337-338 

, precipitate, 710 

aetiology, 709-710 
cause of inversion of the 
uterus, 896 

of post-partum haemor- 
e rhage, 865 | 

treatment, 710 

preliminary pains, 261-262 * 

premature, 035 

caused by infectious fevers, 
SS 9 . S60. S8a. 564. 565 
causes, 635 
from chorea, 578, 579 
date (ot induction of, in con¬ 
tracted pelvis, 734-735 
induction of, 968-971 

in cardiac diseases, 589, 


593 

in coses of contracted 
pelvis. 753, 769, 776, 

. 778, 783. 787 


in cases of habitual death 
of foetus, 620 
in cases of hyperemesis, 
. S ?7 

in insanity of pregnancy 
condemned, 940 
in nephritis, 586 
in unavoidable haemor¬ 
rhage, 698 
symptoms, 635 
treatment, 635 
preparation for, 332-334 
presumed date of, 239 
prognosis of, 295-299 
prolonged, symptoms of, 293-295 
relaxation and contraction of 
muscle fibres and cervix in. 


257 

stages, 256-257 
first— 


of dilatation of cervix, 
287-288 

management of, 339-340 
premonitory, 286-287 
second— 

of expulsion, 288-291 
management of, 340-350 
thisd— 


management of, 350-357 
t or placental, 291-393 
stenosis and atresia of the genital 
Cl. pissages during, 805 

symptoms of unduly prolonged 
* labour, 293-295 

treatment of myomata during, 794- 
797 ' 

tumonia of the uterus during, 791- 
800 
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Labour, tumours of vagina and vulva I 
during, 8i^-8o^ I 

and uterine inertia, 711-715 
La Chapelle, Madame, on duration df 
labour, aSo 

on rotation of head, 1035 
Lactation, effect of menstruation upon, 
J089 j 

inianity during, 944-945 
' man^ement of, 462-464 
mastitis during, 946 
over-lactation, symptoms similar 
to phthisis, 563 

prolonged, a cause of super¬ 
involution of uterus, 951 
Lactic acid in bones, 779 
Langhans' layer, 90-92, 491, 492 ^ 
as origin of chorinn-epithelioma, 

498 . - 

Lanugo hairs in liquor amnii, 98 
Larcher on hypertrophy of the heart in 
pregnancy, 587 • 

Lateral fornices, pulsation in, as sign 
of pregnancy, 232 

Laxatives in pregnancy, 246, 471-472 
Lead-poisoning, intra-uterine death of 
fcetus, 617 

Leaman, force of uterine contractions, 
262 

Leeds, analysis of human milk, 1087 
Lefour on pulsations of fictal heart in 
face presentation,_369 
Tjegrand on lead-poisoning, 617 
Legueu on cervix in molar pregnancies, 
493 

Lehmann, ante-natal foetal tuberculosis, 

5 ** 

Lempereuron maceration of fa-tus, 618- 

619 , . 

Leopold on abdominal palpation, 
164 

on decidua serotina during preg¬ 
nancy, 25s 

on early human ovum, 104 _ 
on uterine mucosa during involu¬ 
tion of uterus, 443/444 
Lepage on face presentation, 361 _ 
statistics of pelvic presentations, 
40*-403 i 404, 

Lercy on puerperal fever, 905 
Leiaocytosis, ^32 
physiological, 450 

Lencorrhcea in sub-involution of gterus, 
950 

Levator am muscle, 62, 319 

laceration of, 892 , 

unaffected by pregnAicy, 216 • 

Lex Regia or Csesarea, 1030 
Leyden m fidseaephritis in eclampsia, 
598 , 

on kidney of pregnancy, 583 


Limbs, changes in, during pregnancy, 
221 

Linese atrophies, date of appearance, 

217 

Li(|uor amnii, absence or insumciency 
of, ta Oligo-Hydramnios 
analysis and quantity of, 98 
composition of, 98 
decomposition of, in uterine inertia, 

712, 713 

excess of, llydrammos 
function of, 98 * 
hydtorrha-a, 275 

transmitter of intra-ulerinc pres¬ 
sure, 277 

lanugo hairs in, 98 
in normal laixiur, 271 
origin of, opinioli, on, 98 
in pelvic conlraction,727,728,743, 
?S6 . , , , 

and presentation and prolapse of 
cord, 830, 831, 832 
in syphilitic ketus, 51$ 
Lithopsdion, formation of, 636, 640 
Litten on abortion fron^ scarlatina, 567 
Littlewood, extra-utcrinc pregnancy, 

637 

Litzmann on Cesarean section, 104S 
classification of kyphotic |iclvii, 
770 * 

obliquity of, 3 t 3 , 3271 328. 75 * 
on p<»sition 01 sagittal siituie, 327* 
752 

statistics of maternal and fntal 
mortality in cases of pelvic 
contraction, 738 

statistics of unilateral synostotic 
pelvis, 769 , , ,- 

Liver, acute yellow atrophy of, S 70 
changes in, during pregnancy, 218 

• fielal, changes in fietal syphilis, 

• 51* . , 

structure and function of, W3 
tumours of, 849 
necrosis of, in eclampsia, 600 
Lochia, description of, 444 445 

in local septic infection, 928 929 
presence of bacteria in, 44$ 
(luantity and duralion of, 445-440 
in sapr.'cniia, 913, 9 l 4 - 9 < 5 ' 9*7 
in septic endomciriti 8 ,^ 92 f» 9*3 

• suppression or retention of, 904, 

916.917 , 

Lohlein on eelam|»ia moitality, 613 
Long Reach Hospital, small-pox mor- 
tality during pregnancy, 509-570 
' Longings during pregnancy, 223, 479 
Lonnberg on metasiases of chorion- 
epithelioma, 504 

Lordosis, 723, 758, 773 t 7*5 
i Lower, tubercle of, 102 
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XAmbw cord, innemdion of uterus 
from, 354 

Lunn, conation ud necrosis of, in 
eclampsia, 600-601 
Luscbka on sraovial merabimne, 17 
Lusk on lonpngs, 479 

on menstruation during pr^ancy, 
704 

on pelric presentation, 1024 
on treatment of disorders during 
pregnancy, 479 

on treatment*of bydnemia, 477- 

T . 

Lympbangitu, Streptococcus pyogenes 
cause of, 907 

and vulvar septic infection, 920 
Lymphatic leukemia, 788 
»ep«‘*. 93 S • 
symptoms, 932 
treatment, 933-934 

Macan on abdominal palpation, 164 
M’Cann on date of secretion of true 
milk, 449 

on acciden^ bemorrbage, 691 
on urinary system during puer- 
perium, 451 

MacClintock on djajraosis of twins by 
ausraltation, 815 

expulsion of placenta by manual 
compression, 353 
hydramnios, 506 

MacDonald, Angus, on cardiac disease 
and pregnancy, 587, 589, S 90 -S 9 >. 
59 * 

Maceration of foetus, 618-619 
Mackenrodt on tubal abortion, 657 
McKerron, statistics of ovarian tumours, 
800, 801, 802 

Macnaugbton-Jones on ‘foldingbymen,' 
238 • 

Madden, More, on vesicular mole v>d 
pregnancy, 488 

Mdler on recurrence of molar preg¬ 
nancies, 489 

Mammalia, deciduate and non-decidu- 
ate, 83-84 
lower, 7,9, 20 
Mammary glands, 64-68 
abscess of, 9^ 
areola of, 65-66 

blood-supply of, 68 , 

changes in, during pr^ancy, 218- 

331 

of newly-born infant, 1108-1109 
origin, 64 
pregnant, 66-68 
vir^al, 66 

Man, meet position of, 30 
Manbeimer'an metastasea of chorion- 
epithelioma, 504 


Marchand on vesicular moles, 490 
‘ chorion wandering cell ’ described 

by. .593 

• on origin of chorion-epithelioma, 
498 ,499 SOO 

Marey on foetal heart-rate, 384 
Marmorek's serum, use in lymphatic 
sepsis^ 933 

Marria^, danger of, in cases of fmlvu- 
lar_ cardiac diseases, 591 • 

Martin, R., on eflect of calcareous 
d^eneration of the placenta on 
foetus, 533 

effect of placenta marginata on 
foetus, 520 

method of delivery, 753, 754, 845, 
1033 

pelvimeter ^f, method of using, 
190-193 

placental lesions and albuminuria, 
5*4 

on tub|l abortion, 657 
Massman on funic souffle, 187 

statistics of treatment of presenta¬ 
tion and prolapse of cord, 
.. 839 

Mastitis, 465, 946-948 
infantile, ito8 

treatment, 1109 
interstitial, 947-948 
parenchymatous, 948-949 
Maternal mortality in shoulder pre¬ 
sentation, 438 
in labour, 395-399 
sounds, 1^-185 

system, effmt of uterine contrac¬ 
tions on, 284 

Maternitd and Lariboisi^e Hospitals, 
statistics of face presentations, 361 
Matthews Duncan, set Duncan, 
Matthews 

Mauriceau method of delivery of after¬ 
coming head, 1032-1033 
Mayo on chorea in infants, 578 
Mayo Robson, see Robson, Mayo 
Mayor on pulMtionsof the fcetal heart, 
183 

Mayrhofer on streptococcus in puer¬ 
peral fever, 907 

Measles during pregnant, 561-562 
as cause of acute deciduu egdo- 
metritis, 480 
Meati^ urinarius, 33 

see alse under vttlhn 
Mecktl on circular sinus of placenta, 

•Mrconium, 294-395, 1085 
Medulla, 55, 354 

Me^ on puerperal fever, 903^906 
Membranes, aimormaf petmcaoility ct, 

487 
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Membranes, changes in mucons, during 
involution of uterus, 443 
decidual, examination after expul¬ 
sion, 3 SS- 3 S 6 
detachment of, 255 
retained fragments cause of atonic 
haemorrhage, 865 
rupture of, during labour, U5-276, 

• 27^ 287-288, 290-2I1 

artificial, 339, 712, 835, 904, 
1007 

in multiple pregnancy, 817 
in pelvic contraction, 727, 
728 

premature, 339, 718 

in contrsmted pelvis, 732, 
737 . 744 . 756 . 758 
and presentatign and prolapse 
of cord, 830,831, 832, 833 
in postural treatment and 
cephalic version, 437 
prevention, 387, 3^, 419, 509 
in velamentous insertion of 
the cord, 528 
syphilis of, 512-514 , 

Menge on vaginal bacteriology, 144 
Menses, suppression of, as a sign of 
pregnancy, 22$ 
jee also under Amenorrha-a 
Menstrual irritation asa cause of labour, 

256 

Menstruation and determination of 
duration of pregnancy, 205-206, 
239-240 

explanation of periodicity and con¬ 
nection with date of labour, 256 
in extra-uterine pregnancy, 660 
and ovulation, 205 
during pregnancy, 703-704 
treatment daring, 245 
Merriman on duration of pregnancy, 
iafi 

Mere, statistics of uterine ruptures, 888 
Mesoblast, structure of, 78 
Metastases in chorion-epithelioma, 503, 
504, 505 

Metastasis, milky, supposed cause of 
puerperal fever, 904 
Metritis as cause of uterine enlarge¬ 
ment, 234 

Meyer, menstruation and effect of milk 
on infant, 1088 

statistics of Oesarean sectiog, 1037 
Michaelis on prolapse of arm alongside 
head, 827 — 0 

statistics of riioulder nresehtatrons 
srith normal asd contracle# 
pdvis,427 

Micturition, inKtpt, 1084-1085 
during pnerperium, 454 
Milk, analysis of, 1087, 1088 


Milk, colostrum corpuscles in, 448-449 
cow’s, feeding of infant, 1090-1094 
effect on infant, 1102. 1104 
fever, 904 

old opinion concerning, 451 
formation of, 448 

leg, 904 

secretion, average doily qnantUy, 
449 

date of commencement, 449 
during pregnancy, 220-221 
suppression of, during scarlatina, 
567, 568 

Miscarriage, 633-634 
mtiology, 633 
from dialietes, 581 
symptoms, 633 
treatment, 634 9 

Money, modification of* first cardiac 
sound detected by, 449-450 
Monocephalians, 854 
Monod on uterine souffle, 184 
Monomphalians, 853 
Monosomians, 854 
Mons Veneris. 30-31 
Monsters, 849 858 
single, 850-853 
double, 853-858. 

Montgomery on • longings’ in preg¬ 
nancy, 479 . . . , 

on colour of the vulvar and vaginal 
mucous membrane in pregnancy, 

231 

follicles of, 66, 219. 227 
on secondary areola, 220, 228 
on umbilical areola, 217 
on uterine souffle, 183-184 
Moore on enteric fever during lacta¬ 
tion, 557 

on mortality from pneumonia 
• during pregnancy, 565 
Mprisani on symphysiotomy, 1050, 
1052, 1053 

Morning sickness, 469-47* 
ictiology, 470 
during pregnancy, 222 
as sign of pregnancy, 226 
symptoms, 470 
treatment, 470471 

Mott, F. W., on causation of insanity, 
041 

^ffller on date for inducing premature 
labour in pelvic contraction, 735 
Multipart, 226, 247, 3^ . 

occidental haemorrhages in, 6»3 
albuminuria less frequent in, 582- 

5^3 

cervical pfcmoni" 

tory stage, 286 

diabetes in pregnancy more 
frequent in, 581 
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Mnltipirae, duration of lalxHU, lyj, 285, 
289 

of first stageoflabbnr, 287 
of second stage of labour, 
289 

eclampsia in, rate of mortality 
from| 613 

extraction of the pelvic pole in, 
1016 

fixation of foetal head, 172, 287 
incontinence of urine not infre* 
quent, 474* 

insanity of lactation more frequent 
in, 943-944 

loss of weight in, greater during 
puerperlum than in primiparee, 

micluntu^ during puerperium, 454 
pains during puerperium, 455 
pelvic contraction in, 724 
perineal lacerations rare in, 89a, 
893 

placenta prmvia more frequent in, 
692 

prolapse of ,c)rd more frequent in, 
832 

proTOition of shoulder presenta¬ 
tions in primiparae and, 428 
statistics of fcetal mortality in 
pelvic presentations, 422 
of infant mortality during 
labour and after birth, 299 
of pelvic presentations in, • 
402^03 

taking up of the cervix in, 265, 
260-267 

vesicular mole more frequent in, 
than in primiparx, 488 
weight and length of fa-tus in, 108 
Multiple pregnancies, ste unitr Preg¬ 
nancies 

Mummification of foetus, 619 
Miychison on enteric fever during 
pregnancy, 557 

on mortality from relapsing fever 
during pregnancy, 566 
on typhus dimng pregnancy, 574 
Murphy on cause of morning sickness, 
470 

on statistics oi Rotunda Hospital, 

139 

Murray, Milne, on compression of foeta!) 
head with cephalotiibe, 992 
on use of forced, tool 
Muscular susnrrus, 185 
Mttseulo-aponenrotic canal, 37 
Myelitis, 779 

Myomfttftg ciuse or tab*iDToltttioii of 
uteru^ 949 

effect on labour, 791-794 


Myomata, intia-uterine, a cause of ante¬ 
partum hannorrhage, 704 
pedunculated, 793, 794, 796, 797 
prognosis, 797 - 7 S® 
treatment, 794-797 
uterine and shoulder presentation, 
427.428 

lee^e Fibro-myomata 
Myommomy in secondary post-^rtum 
haemorrhage, 870 * 

Myxoma chorii, set Vesicular mole 
fibrosum, 521 

Naegele on auscultation of uterus, 183 
on erect position of man, 20 
obliquity, 312, 113, 327, 331, 395, 
396. 7 S*, 750 

on pelvis, tr> Unilateral synostotic 
under Pelvis 

positions of, 133, 303-304, 322, 
3 * 3 . 3 * 4 . 367. 374 . 407 . 4 i 4 . 
415 . .'.30. «o *7 
on uterine souffle, 183-184 
Nausea and vomiting during preg¬ 
nancy, xrr Morning sickness, 469-471 
Nauss, statistics of mortality from 
myoma of uterus, 798 
Nephritis during pregnancy, 517, 524, 

58* 

xtiology, 583 
false, in eclampsia, 598 
frequency, 582-583 
patholopcal changes, 583 
prognosis, 586 587 
symptoms, 583-586 
Nerve lesions, infantile, central, iiii 
peripheral, 1112 
Nerves of uterus, 49, 50, 254 
Nervous impressions, effect on milk 
and infant, 1089 

system, changes in, during preg¬ 
nancy, 223, 478-479 
Neugebauer on length of umbilical 
cord, 524 

' statistics of mortality after sym¬ 
physiotomy, 1059 
Neuralgia during pre^ncy, 478 
Neville, W. C.,on abdominal palpation, 
164 

on puerperal fever, 903 
New-born, the, see Infiint 
Nicholson, theory of eclampsia, 504 
oiv thyroid extract for eclampsia, 
610 

N|emeyrr on enteric fever during preg- 
in, during pr^ancy, 

219-221 

treatment, 248-24^, 462-463 
NuHial posilion of arm, 825, 826, 
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Nucleio, use in lymphatic sepsis, 934 ! 

Nufer, Jacques,' Cse^rean section fiist I 
done byi *<>37 , j 

Nullipane, osteo-malacia rare in, 779 
Nulliparity, diagnosis, 236-239 
Nymphse, see Labia minora 

Obstelfical conjugate, 9 ) 

Obturato-coccygeus muscle, 62 
Obturator internus, 64 
Occipito-posterior positions, manage- ' 
ment of, 348-35° 

mechanism of, 324-327 ; 

(Kdema, fetal, 847-848 

diagnosis, 847-848 I 

effect upon labour, 847 
prognosis, 848 i 

treatment, M I 

in pelvic cellulitis, 925 
of placenta. 521-522 
of vulva, 476, 477 

Oidium albicans in thrush;*! 105 ' 

Oldham on ‘ missed labour,' 635 
Oligo-hydramnios, 510-512 
definition, 510 
diagnosis, 511-512 
pathology, 520-511 
prognosis, 512 
symptoms, 511 

Olshausen oa scarlatina during preg¬ 
nancy and puerperium, 566 
on pulse-rate of parturient women, 
450 

Omentum, accumulation of fat in, 235 
Omphalitis, tioy-lloS 
Omphalosites, 850 
Oophoritis {see Salpingitis), 925 
Ophthalmia neonatorum, 10S3, 1107 
Opiates in secondary inertia, 715 , 

Us externum, 42 

dilatation in premonitory stage, 286 
Os internum, 42 

dilatation in premonitory stage, 
286, 287, 288 
during puerperium, 442 
Ossa innommats, 5 

in rachitic flat pelvis, 749. 75 ° . 
in transversely contracted pelvis, 

77 ‘> 774 , . . • „ 

Osseous system, changes in, during 
pitenancy, 223 
Osteitis, 779 
Osteo-chondritis, 516 
Osteomalacia in contracted pelvis. 722, ■ 

7*3 .■’o'’ 

in the triradiate pelvis, 779 ’ 78 ° ,1 

reason for Caesarean Mction, 44" 
Osteo-sarcoroata, 788 • 

Otocephaiians, 85a ! 

Ould, Fielding, episiotomy recom¬ 
mended by, 346 ■ 
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Ouvry oa use of X rays to discover 
vesicular mole, 495 
Ovaries, 52 

changes in, during pr^oancy, 
215 

cj-st in, 534 
structure of, 53 

tumours of, during labour, 800-804 
during pregnancy, 335, 552- 

. . 553 

Ovanotoniy, 801, 802, 804 

risks during pregnancy, 553 
Oviduct, see under Fallopian tubes 
Ovum, 69 

abnormalities, obstetrical causes of 
mortality. 295 
abortion, 622 

amnion, formation cf, 78-81 
aixiplectic, 481-482 
blastodermic vesicle, 72 
in cervical abortion, 629 
changes in, in tubal pregnancy, 
645-646 

conditions of, causes of intra¬ 
uterine fo’tal deiHh, 617 
death of, 646, 650, 656 

see a/si> Ko-tus, death of 
decidua, relation to, 84-85 
detachment and expulsion due to 
maternal endometriiis, 616 
effect of syphilis on, 571 

of uterine com raclions on, 363, 

275*84 

of vesicular mole on, 490 
embryo, fiirmatiun of, 74-78 
expulsion iluc to uterine contrac¬ 
tions, 253 
fertilisation, 71-73 
fo-tus, early nutrition of, 81 
, bxmoirhage due to degeneration 
of, 678-679 
' maturity of, 70 

normal site of fertilisation, 641-544 
obstructions to descent of feiti- 
lised, 643-644 
premature eximlsion, 488 
prior to fertilisation, 69 71 
in rupture of tulie, 639 640 
segmentation, 73 
syphilis of the, 5 t*' 5 l 8 
Iransmitsion of tuliereolosis to, 564 
’ xona pellucid:^ 6q 70 
0>yt<x:ics in abortion, 622 

Pajot on induction of labour in kidney 
of pregnancy, 586 
mameuvre in forcejw-delivery, 985 
on menstruation during pregnancy, 
703 

Palmer on menstruation during png* 
nancy, 704 


73 
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Fancreaf, necroaia and anaemia of, in 
eclampsia, 600 
Paracepuliana, 850 
Paralyaia, &eial, of infant, 11 la 

general, in in^ity of pregnancy, 
940,941 

of sphincters, 451 
Parametritis, 925, 936 

from incomplete abortion, 630 
nnilateral, 664, 665 
Parasites or foetal passes, 850, 852 
double, 854, 855-856 
Par^ on vesicular mole, 488 
Parietal bones, foetal, 312-313 
Parity, diagnosis of, 236-239 
Park, Roswell, on pyaemia, 934 
Parturient canal, A10 
Partus immatgrus, 253,633 
matunis, 253 
prematurus, 253, 685 
serotinus, 253, 635 
Parvin on coition, 248, 479 

on albuminuria in pregnancy, 582 
on menstruation during pregnancy, 
704 • 

Pasteur on Streptococcus pyogenes 907 
Pelvic presentations, connection of 
period of delivery and, 401-402 
Pelvimeter, internal, mode of using, 
199-202 

points to be observed In use 
of, 202 

Martin’s 190-193 
Skutseh's, 199-202 
Pelvimetry, 189-202 

diagnosis of contracted pelvis by, 
724-736 

external, 190-193 
value of, 193 

internal, 194-195 r. 

Pelvis, anatomy of bony, 3-29 

axis of, 13-15 ' 

e cavity of, 7-8, 36 
cellular tissue of, 63-64 
cellulitis of, 925-926 
centre pf,gravity of body, 24 
contracted, 365, 398,406 
absolute contraction, 738 
bilateral synostotie,or Roberi's 
pelvis, 734 

and Canarean section, 1038, 
1039 • 

a cause of shoulder presenta¬ 
tions, 427 

clasMfication and degrees, 
720-721, 730 

symptoms during, 736-727 
of congenital dislocation of 
hips, 757-759 

ftnd craniotoiny, 1060, 1064 
deBuitioo, 720 


Pelvis, contracted, diagnosis, 723-726 
frequency of, 722 
generally contracted flat, 722, 
735 

and inducing premature 
labour, 734-736 
irregularly compressed or tri- 
radiate, 778-784 . 

more frequent on the'Conti- 
nent, 426 * 

obliquely distorted, 761-769 
and pelvic presentation, 418 
and presentation and prolapse 
of cord, 829, 831 
prophylactic podalic version, 
J 3 f) f 33 , 734 . 736-737. 744 . 
745 . 753 - 754 . 757 . 776 
and Symphysiotomy, 1053, 
1054 

symptoms during labour, 727- 

730 

< during pregnancy, 726- 
727 

transversely contracted, 769- 
776 

treatment. Caesarean section, 

733.734.737. 738.745. 
753 .769.776.778. 782, 
783. 784. 787 . 

craniotomy, 733 - 734 . 737 . 
738. 745 . 776. 783.784 
unilateral synostotic, 765- 

769 

and use of pelvis, 993 
contraction of, cause of secondary 
. uterine inertia, 713 
coxalgic, 761, 764-765 
deformed, see Contracted, aime 
development of, 28 
diameters of, 8 

diaphragm of, changes in, during 
pregnancy, 216 

duration of labour dependent on 
condition of, 285 
dwarf, 742-745 * 

effect of uterine contractions on 
pelvic contents, 271-273 
extra-uterine septic lesions of, 925- 
927 

external measurements, 13 
false and true, 6 ** 

anterior fontanelle presenta¬ 
tion in, 394-395, 396 
cause of compound pre¬ 
sentation, 826 
non^chitif, 745-747 
racMtic, 745. 747-754 
treatment, 73a 

symph]ffiotomyS734, 737, 
745 . 754 
version, 736 
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Pelvii, bise and-tnie^ use of forceps, 731 
at aU» Contracted, abne 
floor oA anatmy of, 30 

chaoses in, during pftgnancy, 
316 

changes during pnerperium, 

44 

, diaphragm, 63^3 

weakemt^ of,'from perinmal 
laceration, 892 
inlet of, 7 
outlet of, 7 

fonnel-shaped, 726, 776-778 
inclined planes of, 15 
joints and ligaments, 15 

efiect of literine contractions 
on, 274-375 

joints, condition fluring pregnancy 
and puerperium, 453 

i 'oints of, 331 

[ypho-scoliotic, 761, 762-764 
kyphoUc, 736, 770 fi 773-776 
lumbo-sacral articulation, 17 
male and female, i, 35 
measurements of, racial differences 
in, 13-13 

mechanism oj( labour in connection 
with, in vertex presentation, 309 
muscles of, cellular tissue, 63 
iliacus, 63 

obturator intemus,. 64 
psoas, 63 
pyriformis, 64 

myoma situated in, 794, 795 
Naegele's, see Contract^ unilateral 
synostotic 
nana, 742-745 

non-racbitic generally contracted 
flat. 755 

obteeta, 773, 784, 786 
organs of, bladder, 58 
rectum, 58 
os pubis, 5, 6, 33 
os innominatum, 5 
''osteomalacic, 722, 778-784 
ovarian tumours, 800 
peritonitis {see Peritonitis), 925 
presentation of, see tkat title 
rachitic, 7 * 5 . 755 . 757 ^ ^ 

generally contracted flat, 

. 755:757 „ 
triradiate, 784 
relation of foetus to, 125, 135 
Roberts (see Contracfra bilateral 
synostotic, ab<ne\ 726 > 
rotation of pelvic girdl., _ 337 
rupture of the pelvic articulations, 

*94 . 

• lEtiolagy, m 
diagnosis, 894 
treatment, 895 
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Pelvis, sacro coccygeal and inter- 
coccyge^ joints, 17 
sacro-sciatic ligaments, 18-19 
sacrum, 3-5 
split, 790 

spondylolisthetic, 722, 784-787 
symphysis pubis, 18 
see also tkat title 

transmission of body-weight, 33 25 
unduly large, cause of anterior 
fontanelle qresentations^ 394 
Peptone in puerperal nnnc, 451-453 
Perforation, necessity for, 393, Jjj, 778 
in excessive site of foitus, 841 
in fa'tal hydrocephalus^ 845 
_ method of performing, 10^-1067 
Periarteritis, syphilitic, lesions of cord 

'".515 - , 

Peric.'irditis and peritonitis, 917 * 
Perimetritis (tee Peritonitis, pelvic), 936 
Perina'al body, 373 

in male and female, 38 
peculiar to female, 38 
Perinaeum, 412 

changes during puerperium. 448 ' 
dilatation, necessity for uninter¬ 
rupted view of, 346 
effect of uterine contractions on, 
and on neighimuring stnicluies, 

m-m 

and internal rotation, 316-317 
laceration of, 890, 891 
ictiology, 892 
degrees, 891-892 
diagnosis, 892-893 
prevention of, 341-346, 420 
symptoms, 892 
treatment, 891, 893 
Peritoneum, 41, 43 

bladder strip|>ed of, during preg¬ 
nancy, 317 

changes during involution of the 
uterus, 442 

- stripping of, in meso-metric preg¬ 
nancy, 651-652 

uterine, changes in relleetion of 
during pregnancy, 215 
Peritonitis, 933 

and fwtal ascites, 847 
general, 927-931 
pelvic, 9x6 

from incomplete abortion, 
630, 631 

Pernice, stanstics of prcscaUtfon of 
hand with head, 825 
Perret on cause of internal Iraumaiie 
hsemmrhage, 862 

Peters on early human ovum, 87, 104, 

498 . Soo , . . 

on nrinamiic theory of e clin ip s i*i 
. 603 
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Pfdffer on Golostmm Md milk antlysii, 

1087 

on compoiition of milk during 
6nt fortnight of lactation, 
10 ^ 

Phlebitis in septic infection, 924 

Streptococcus pyogenes cause of, 

W 

Phlebo-thrombosis, crural, septic, 938 
symptoms, 939 
treatment, 939-^ 
varieties of, 938-939 
Phlegmasia alba dolens, 939 
Phlmdiiin in oligo hydramnios, 510- 

5 ” 

Phthisis, 562-564 

maternal, a cause of fcetal death, 

Muring pt^aik-y, 562-564 
Phyriological icterus, 1106-1107 
Pica, set l/ingings 

Pick on hyperemesis gravidarum, 595, 

PiUmt on liver in eclampsia, 600 
'Pinard on'the expulsion of the placenta, 
283 

on abdominaf palpation, 164 
amnion mote permeable than 
chorion, 275 

on amniotic and decidual hydtor- 
thoea, 483 

bathing of infant inadvisable until 
healmg of navel, 1083 
on cephuic application of forceps, 
994 , >«» 

on fuetal cardiac sounds, 185 
on funic souffle, 188 
on injection of urea in eclampsia, 
602 

on menstruation daring pregnancy, 

703 

on operating in extra-utenne pteg- 
, nancy, 671 
on ' ptenta trulH,’ 524 
on position of the placenta, 
518 

on statistics of pelvic presentation, 
402 

of duration of multiple preg¬ 
nancies, 818 

of face presentation, 361 
of mortality in symp^siotomy, 
*° 59 . . . 

of positions in vertex presen¬ 
tation, 304 
of transverse lie, 426 
of presentations in twin preg- 
nondea, 813 

on the cessation of hsemorrhage 
after delivery, 271 
' treatment of hydiamniot, $09 


Pinard and Lepage tin duration of 
second stage of labour, 289 
statistics of cephalic presentation, 
360 

on duration of labour, 285 

Fincnson use of atmocaurisin phthisis, 

564 

Placenta, analyds o|^ 95 • 

anomalies and diseases of, 518-524 
.in twin pregnancies, 819 
‘ battledore,’ 520, 528 
circular sinus of, 694 
circulation at full term, t02 
confhsion of portions of, with 
chorion-epithelioma, 504 
description of, 89 
detachment and expulsion of, 280- 
184, 291-293, 350-356 
in multiple pregnancy, 
815 

due to tension of cord, 524 
from'■fall or blow cause of 
intra-uterine fcetal death, 
618 

in hydramnios, 508 
in primary uterine inertia, 712 
bsemotrhags from, 678-M2 
premature, effect of partial, on 
foetus, 1097 
in case of twins, 817 
diseases of, cause of miscarriage, 

633 

effect of eigof on, 360 
functions of, 93-95 
growth of, after death of fa-tus, 647 
importance of relations of, to ovum 
in extra-peritoneal rupture, 652 
infarction of, in eclampsia, 601 
Jungbiuth, vasa propna of, 98 
low insertion of, 832 
manual removal, 875-876 
marginata, 526 
rnembranocea, 518-519 
and myoma of the uterus,^ 797 
a passage for waste materials, 95 
pnevia, 406,518,679-687,692-793, 
718 

xtiology, 692-694 
Barnes' treatment, 700-701 
Braxton Hicks’ treatment, 698 
a cause of post-partum hsemut- 
rh^ W5 
centrd, 695 

Cmunpetier de Ribes bag, 
<99, 700, 701,702 
complications, 701-702 
' diagnoUs, 696-697 
frequenn, 6^ 

Uietal, 695 It 
mai^^, 695 

I and pres^tnuon ^ cord, 831 
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Placenta prsevia* and shoulder presenta¬ 
tion, 439 

symptoms, 695-696 
treatment, 697-701 
in twin prei;nancies, 818 
varieties of, 695 
and vertex and pelvic presen- 
o tation, 418 ^ 
reflexal, 694 
removal of, 634 

in atonic heemorrhage, 865- 

866 

retained fragments as cause of post¬ 
partum hatmorrhage, 865 
retention of, 572, 633-634, 874 
setiology, 874-875 
cause of subinvolution of 
uterus, 94$ 
frequency, 874 

and putrebction of in puerperal 
fever, 911 
treatment, 875^76 
in secondary abdominal pregnancy, 
640 

secretion of, Bouchard on, 95 
serotinal, 6^ 

structure at term and after, 89-93 
succenturiata, 519-520 
syncytium, 90-92 
syphilis of, 512-514 
trophoblast, 89-91 
* trufK,’ 524 

Placental or nbrinous polypus, 618 
site during puemrium, 442 
Playfair on abortion from scarlatina, 567 
on conception ol phthisical women, 

562. 563 

on internal venion, iota 
on mortality from pneumonia 
during pregnancy, 565 s 

on ovarian tumours, toi 
on small-pox during pregnancy,* 
5*9 

on use of colpeurynter fot reposi¬ 
tion, 536 

Playfair-Partridge method of treating 
face presentation, 386, 387 _ 
treatment of brow presentation, 

39 ^, ... 

Pleuritis and pentoniiis, 937 
nuriparity a cause of abnormal pre- 
sentation, 367 

Pneumonia, * deglutition,’607 
during pregnancy, s64-S"S. 

Podalic venion, see susder Version 
Poiygnathians, 854 g 
Polyhydramnios, ^5 
Polymelians, 854 , . . 

Poraklin lateli^tiun of the funis, iw 
Porosehin on degeneratimi of the ntenne 
muscle andrupufre of the uterus, 879 
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Porro’s operation, 1036, 1037-1038, 
1047, 1048 

in accidental haemorrhage, 686, 
687 

Posterior asynclitism, 31a, 327-338, 
331 

commissure, 31 

Postural treatment of transverse lie, 

436-437 

of prolapse of cord, 834, 835 
Poupart's ligamcnj^ 67a 
Prague method of delivety of the after- 
coming head, 10^-1033, lOU 
Pregnancy, abdominal, 037 638 
secondary, 640 ^ 

abnormal permeability of the mem¬ 
branes, 487 

acute yellow atyophy of liver 
during.<%76-577 
treatment, 577 

age of, methods of ascertaining 

239242 

ampullar, 653-659 
anremia during, 476-477 
liladder irritaliility durit^, 474*473 
cancer of the uterus during, results 
of cases, 799-ttoo 
cardiac disease and, 587-505 
cardiac lesions in, treatment of, 

589-590 . 

causes of enlargement 
other than, 334-336 
certain signs of, 233 
chorea during, 577-560 
treatment of, 579*560 
chorion-epithelioma during, 

505 

complications of. 344, *46 
condition of uterus during, 300 
connection of osteomalacia with, 
779 

cornual, 638, 658-659 _ 

decidual endometritis during^ 48O- 

467 

use of strychnine during, 486 
diabetes mellilus in, 580-582 
rarity of, 580-581 
treatment of, 581 -583 
diagnosis, differential, 234-336 

importance of methods, 334- 
225, 337 

digestive disorders during, 469-472 
diphtheria during, S55-5S6 
disorders of the nervous system 
during, 478-479 _ 

of urinary system during 473" 

of^t^c vascular system. 475* 

476 , , 

dursUon of, mode of determining, 
205-306 


of uterus 


496- 
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Pregnancy, eclamptia in, nktive rate 
of mortality from, 613 
dnn^, time of onset, 605- 

efl(Kt on mill^ 1088, iq^ 
enteric fever in, treatment of, 558- 

ergot dnnng, ^ 
erysipelas daring, 559 
treatment of, sm> 
examination of ^rvix in, 174 
excess of CO* in uterine sinuses 
and general circulation daring, 

455-456 ^ ^ 

extra'U{enne, 037 * 67 a 
setiology, 64l-d44 
diagnosis, 661-6te, 664-665, 
M8-470 

bremorrha^ from, 673 
operations for removal of, 671- 
67a 

ruptured, symptoms, 678 
symptoms, 660-661 
treatment, 662, 665-666, 670- 
672 

unruptured, symptoms, 678 
varieties,'637-638 
hsemorrhages during, 673-705 
liKmorrhoids and varicose veins 
during, 475-476 
Hegar’s sign of, 180-181 
history of patient, 162-163 
hydrsemia during, 477-478 
hydramnios daring, 505-510 
hygiene of baths, 246-248 
incontinence of urine during, 474- 
475 

infectious diseases in, 5M-575 
influensa during, 560-561 
treatment, 561 
infundibular, 659 
insanity daring, 939-941 
t causes, 939-94° 
prognosis, 941 
symptoms, ^o 
treatment, 940-MI 
insomnia during, 47^479 
inspection of patient, 103 
' interstitial, 638-649, 65a 661, 669 
iathmial, 638-649, 649-653, 661 
longings daring, 479 
lumps in skin of axillae during, 453 
meMes during, 561-562 
treatment of, 562 
menstrual irritation during, 256 
mesometric, 640, 651-652 
molar, 493 

recurrence of, 498 
morning sickness during, 469-471 
multiple, 710 

seriology, 809-812 


Pregnancy, multiple, d'cause of pro¬ 
lapse of cord, 8 m 
complications, 818-819 
'connection with hyd^nios, 
506 

course of labour, 815-816 
determined bycwdiac sounds, 
185. , 

diagnosis, 814-815 
frequency, 808-809 
interlockiiu, 820-821 
labour in, 815-816 
management, 817-818 
pregnant uterus increased by, 

509 

prognosis, 819-820 
sex and development, 813-814 
and shoSlder presentation, 428 
st$ Twins 

nephritu in, 582-587 
neuralgia during, 478 
ovarian, 6)7 

pelvic contractions, effect of, on, 
7*6, 7*7 

joints, changes in, during, 453 
phantom, 236 
phenomena of, 206-223 
phthisis during, 562-564 
treatment of, 5^ 
question n artiBcial termina¬ 
tion of, 564 

pneumonia during, 564-565 
treatment of, 565 
possible signs of, 233 
prevention of, 1046 
probable signs of, 233 
retention of urine during, 473-475 
in rudimentary bom, 551 
salivation during, 472 
separation of membranes during 
lost month of, 255 
single or multiple, method of deter¬ 
mining, 243 

situltion, importance of deter¬ 
mining, 243 

small-pox during, 569-571 
treatment of, 570-571 
symptoms, objective, by abdominal 
auscultation, 230-233 
fcetal heart, 230, 233 ^ 

foetal movements, 229, 236, 
*33 

hypertrophy of ureters, 232, 
*33 

reoagnition of foetal parts, 
**9i(?30i *33 

uterus, alterations in, 231-232, 

syphilis faring, 57*^74 
treatment, _^73-574 
timmiiatkmi hi, 704*705 
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Pregnapcy, tuM, 550, 551, 638-673 
changes in tube daring, 64$ 
coone of| 638-641 
ste also Extn-uterin^ 
tnbo-ovatian, 645 
tubo-peritoneal, 645 
typhui fever during, 574*573 
^bilical cor^ in^t months of, 

uterine contractions at end of tenth 
month o( 353-254 
in uterus bi-comis, 549*550 
vesicular mole during, 488-496 
Pre-natal impressions, 379. 
Presentations, 135-133 

abdominal palpation for diagnosis 
of, 166-172 

abnormal, and ifelamentous inser¬ 
tion of the cord, 528 
statistics of, in miicarriage; 
633 

abnormal attitude)si29 
breech, 400,401, 404 _ 
cause of mal-presentation, 437 
cephalic, 126-133, 300-398 
mtiology, 405 

antenos, fontauelle, xtiology, 

394-595 

dednitiOD, 394 
diagnosis, 395 
management, 396 
mechanism, 3^ 
positions, 395 
prognosis, 

brow, mtiology, 389-396 
definition, 387 
diagnosis, 390 * 39 * 
frequency, 387*389 
management, 393*394 
mechanism, 39 ** 393 . • 

moulding of head in, 393 
positions, 390 * 

prognosis, 394 
statistics in contracted 
pelvis and all cases, 727 

causes of, 300-303 
conversion of shoulder pre¬ 
sentation into, 433 
facet 373-374. 375. 376, 377 
atiologyi 301-3^ 
applicetioD of the forceps 
in, iooa-1003 . • 

omiparison with peWic, 

410 • 

conversion af* brq|t pre- 


sentaticu into, 393*394 
definition, 361 
diognoris, 367-370 
• frequracy, 361. 
monagemeot of, 379 * 3 "/ 
moRianitm, 370 - 37 * 


Presentations, cephalic, fece, almot- 
malitiet, reversed 
rotalion of head, 

, 377*378 
descent, 373 
estensiou, 37**37 
moulding at beM in, 379 
positions, 367 
prognosis 387 
staiisiics, 737 

posterioL fontanelie, letiology, 

396*397 

causes, 394 
definition, 396 
diagnosis 397 
management, 398 
mechanism, 397*398 
moulding of head in, 398 
posiitons 397 t 
prognosis 3^ 
statistics of, 300 
and use of forceps, 990 
vertex, 397 

.•etiology, 300-303 
application of the foreept 
in, 993*1001 
cause, 394 

conversion of brow pre¬ 
sentation into, 393- 

.3?S 

of face presentation 
into, 382 386 
of pelvic presenta¬ 
tion into, 417*418 
danger of pelvic presen¬ 
tation compared to that 
of, 4 « 7 * 4 I 8 . 4 ** 
fre(|uency, 300 
means and methods of 
diagnosis 3a6*3lo_ _ 
mechanisnsabnormalities 
anterior asyncli¬ 
tism, 3*8-311 
almormalitie*,^yper- 
rotation of 
head, m , 
lateral obliquity 
of the bead, 
3 * 7 . 

posterior a^m* 
elitism, 3 * 7 - 
3*8 

reversed rota¬ 
tion of th« 
head, petti** 
tent oecipito- 
posterior posi¬ 
tion, 1 * 5 * 3*7 
revetted rota¬ 
tion of dm 
thoaldert ,334 
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Frescotatioiu, cephtliot vertex, iqeehan- 
igm, descent, 311- 


expnlsion of the 
trunk, 322 
extensioD, 319-322 
external rotation, 
319-322, 323, 324 
first position, back to 
left, 322-323 
flexion, 314-316,322, 
3 * 3 . 3*4 

head in relation to 
pelvis, 309-312 
internal rotation, 
316-319, 322, 323, 


3*4 

^rotation, 309-310 
setond position, back 
to right, 323-324 
moulding of head in, 331 
positions, 303-306 
posture of patient during, 

334 

statistics, 403 

in contracted, 727 
compound, 82$ 

foot or feet with head, 828 
mtiolog^, 828 
diagnosis, 828 


effect upon labour, 828 
frequency, 828 
treatment, 829 
hand or arm with head, 825 
causes, 826 
diagnosis, 826 
effect on labour, 826-827 
frequency, 825-826 
prognosis, 828 
treatment, 827-828 
hand with the breech, 829 
hands and feet, 829 
determined by cardiac sounds, 185 
dilgnosed by auscultation, 183 
mat-presentations, 743 

cause of prolapM of cord, 832 
myomata a pmible cause of, 
79 * 

pelvic contractions a cause of, 
and statistics, 726-727 
in rachitic generally con¬ 
tracted flat pelvis, 756 
mechanism, in bilateral synostotic 
pelvis, 772 

in dwarf pelvis, 743-744 
• in flat pelvis on, 7ji-7S3 
’ in pelvic contraction on, 728- 
7*9 

in rachitic generally contracted 
flat pelvis on, 756 
in multiple pregnaneies, 812-813 


Presentations, occiinto.poeterio{ posi¬ 
tion of the head, application of 
forceps in, 1001-looa 
pelvfc, 126,128,129, 130, 427 
aetiology, 405-407 
application of the forceps in. 


1003 



conversion of face presenta¬ 
tion into, 386 
of shoulder presentation 
into, by spontaneous 
version, 433-434. 434- 
435 . 

definition, 399 
diagnosis, 407-410 
effect oiMetus, 417-418, 422- 
4*3 

extraction of the fcetus in, 
indications, lot6 
operation, 1016 

delivery of the after- 
coming head, 1030- 
103s 

extraction of the 
pgivic pole, 1016- 
1024 

liberation and de¬ 
livery of the arms, 
10^-1030 

foot, or footling, 400, 401, 
404, 406.407, 416 
frequency, 401-405 
incomplete^ 400-401 
knee, 400, 401, 404, 406-407, 
416 

management, 417-423 
mechanism, abnormalities, 
foot and knee presen¬ 
tations, 416 

abnormalities, regprsed 
rotation of head, 416 
comparison with cephalic, 
410 

descent, 411, 414, 415, 
416 

expulsion of tmnk and 
head, 413-414 
external rotation, 412-413 
first position, back tothr 

_ left, 414-415 

mternal rotation, 411, 

* 4 ' 4 . 4 IS 

• ^latero-flexion of trunk, 
4 LI- 4 >*. 414. 4 «S 
toMion, 414, 415, 416 
moulding of the head in, 

.417 * 

positions, 407 
prognosis, 4^-423 
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PreseiUatioiu,** pelvic, prophylactic 
pocUlc version, 731 
statistics in contracted pelvis 
and all cases, 727* 
and prophylactic treatment of 
nterue raptures, 884 
foitus, shoulder, 126, 129, 130, 

, 42s , . 

m presentation and prolapse of 
cord, 837-839 

podalic version, su that title 

post-partum effects of pelvic 
contraction, 729-7^ 
postural treatment, p^alic version, 

. 436-438 . 

^houlder, causes, aetiology, 427-430 
^ diagnosis, 431-433 
frequency, ^5-427 
internal version, 1013-1015 
laiver proportion of male than 
remale infants met in, 436 
managemente^, 436-438 
mechanism, 433 
positions, 430-431 
prognosis, 438 

statutica of; in contracted 
pelvi^and in alt cases, 727 
terminations, birth corpore 
conduplicato, 435-436 
spontaneous evolution, 
434-435 

spontaneous version, 433- 
*?* 

statistics of influence of, on mor¬ 
tality among twins, 820 
in transverse and oblique lies, see 
Shoulder, aiove 

.vaginal examination of, 174-176 
Priestley, memoirs of Simpson by, 428 
on abortion, 621 ^ 

on syphilis as cause of intra-uterinc 
^death of foetus, 616 • 

on vesicular mole and pregnancy, 
488 * 

Primiparse, accidental hsemorrhage in, 

683 

albuminuria more frequent in, 582- 

583 

cervical changes in, in premonitory 
stage, 286 

correction of pelvic presentation 
desirable in, 418 _ * * 

diabetes in pregnancyrare in, 581 
duration of labour, 2^ 289 

in cases of occijilo-pojfetior 
position ottiu. vertex, u6 
of flrst stage V labour, aS? 
of second stage of labour, 289 
eaampsin. rate of mortality from, 

613 

frequency airfbgt 6oi| 002 


Primiparse, fixation of fretal head in 
premonitopr stage, dy, 288 
insanity during pregna^ aic»e 
frequent in, 939 

laceration of vagi^ canal in. .«8 
lax abdominal wall seldom fbund 
in, 418 

length of different stages of labour 
in, 257 

lou of weight in, daring puer- 
perium leu than in multiparse, 
45 *. . 

micturition during puerperium, 454 
more iiable to septic infection, 918 
mortality from ciudiae disease in, 

590-591 

pains daring puerperium, 455 
pelvic presenjatign in, danger of, 
and statislia of foetal morlility, 
422 

perinxal lacerations, 893 
placenta (irrevia ieufrequent {0,692 
presentation in, 172 
prolapwof cord more frequent in 
multipart than in, 83a * 

proportion of shoulder presenta¬ 
tions in multl^ra! and, 428 
rigidity of uterine fibres in, 
statistics of infants died during 
labour and after birth, 29^ 
statistics of pelvic preaentalion in, 
402-403 

taking up of the cervix in, 264-266, 
267 

tearing of posterior commissure of 
the vagina, 274 

treatment of spasmodic contrac¬ 
tions of the cervix in, 718-719 
uterine orifice in, 719 
vesicular mole more frequent in 
multiparae than in, 488 
weight and length of fii-tus, 108 
Probyn-Williaros on |ialse-rate gfuring 
puerperium, 450 

Ptobyn-Williams (and Cutler), respi¬ 
ratory rate during puerperium, 453 
Procidentia uteri, 543-544 
Prolapse of cord, percentage of breech 

J iresentation In, 83a 
iue and brow presenta¬ 
tion in, 832 

of shoulder presentation 
in, 832 

of vertex presentation in, 

83* . 

of hand alongside head, foilgl, 429 
of uterus, 543-544 
of vaginal watts, 544 
Pryor on irealnaenl of local septic 
infection, 9 * 9 - 93 ° 

Paendeneephalians, B51 
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Pieudo-cfeds, 236 
Fwu muiele, 63 
Faodymei, 853 
PtTElum, lu Salivation 
Fabia in kyphotic pelvis, 774 
anatomy of, 18 
in split pelvis, 790 
Fubo-coccwens muscle, 62 
Fttbo-sacntlband, 64 
Pudendum, 30 
set alto Vulva 

Puerperal fever, lelioiogy, 904 
causes of, 139, 141 
epidemia of, 905 
ioeutitywith septic infection, 141 
nomenclature of, 902-904 


parasitic organisms causing, 907- 

9t> r, 

{it^ispoung'caioes of, 911-913 
putrefactive organisms in, 911 
statistics of, 139-140 
or surgical fevers of childbed, 901- 

936 

Puerperal osteophytes, occurrence of, 
during pregnancy, 223 
state, see Fuerperium 
ulcer, 919 

Fuerperium, cancer of the uterus 
during, results of cases, 799-800 
changes in breasts during, 4,^-449 
changes in circulatory system and 
puM-rate, 449-450 
changes in the genital tract during, 

441-448 

condition of abdominal walls 
during, 453 

condition of pelvic joints during. 


diagnosis of, 455 
digestive system during, 452 
diphtheria of vulva and vagina 
during, 920 
.. douching, 460-462 
duration of, 441 

eclampsia in, rate of mortality from, 
613 

time of onset, 605-606 
fistute during, after uterine inertia, 
71a 

haemorrhage during, see Secondary 
post-partum, Mtutr Hmmorrhage 
insanity during, 940-945 
causes of, 941 
prognosis, 943 

symptoms and course, 941-942 
. 94 a -943 

lymphatic sepsis, 93i-$3a 
managsment of judder, 457-458 
of digestianif156-457. 


treatment 
locnia daring, 
loss of weight 


Poerperinm, management of la^tion, 
462-464 

• m^ical visits, 465 

8f rectum, 458 
sleep, 464 

of uterine involution, 458-462 
mastitis during, 945 
micturition,duripg, 454 , 

pains dnrirlg, 455, 4^-465 
prognosis and possible complica¬ 
tions, 465 

pulmonary embolus in, 948-949 
symptoms, 948 
treatment, 948 949 
pymmia, 934-936 
respiratory system during, 453 . 
skin during, 453 

sub-involtttioU of uterus in, 949-951 
super-involution of uterus in, 951 
symptoms, 454-455 
temperature during, 450-451 
urinary syslicm dunng, 451-452 
uterine contractions during, 454- 
455 

weight, size, and height of uterus 
during, 446-447 
Pulse-rate ofinbnt, 1084 
during puerperium, 450 
in spasmodic contraction of the 
uterus, 716 

Purefoy on inversion of uterus, 895, 
1004 

on statistics of icterus neonatorum, 
1106 

of forceps deliveries, 1004 
Purgatives during pregnancy, 246, 471 
during labour, 333 
green diarrhoea in infant, 1105 
Putrefaction of foetus, 619 
, Pyxmia, 934-935 
diagnosis, 936 
symptoms, 935-936 
treatment, 936 
Fyrifomiis muscle, 64 
Pyrosis, 471, 472 

Quadruplets, xtiology, 811 
frequency, 808 

Quickening, prediction of date of de¬ 
livery from date of, 240 
as a sign of pregnancy, 225-226 * 

' Quibtiets, frequency, 809 

Ramsbothaitf on nausea and vomiting 
do"ng psvgnancy, 469 
Recht, statisticsivof micturition during 
pnerperium, ^ 

Rectum# 58 

changes in, during p-egnancy, 218 
distended, effeq|[ on uterus, ^7 
in case of hxmiiiocele, 664 
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Reetui| in lab&br, 273 
. loiiia^ement of, daring pun- 
pennm, 458 

in secondary uterine inetfia, 715 
Rwstrars-Geneial of England and 
Ireland, mortality retams daring 
labour, 298-299 

Reichert on early bnmim'ovum, 104 
Reid On duration of pregnancy, 205-206 
Reinicke on disinfection of hands, 149 
Relapsing fever during pregnancy, 565- 


ranty of, 565 

* Relaxation,’ definition of, 257 

Renal disease, plagenta of, 524 

cause of decidual endometritis, 484 
of accidental hemorrhage in 
pregnancf, 683 
. of eclampma, 582, 584-7 

Reposition of ovarian tumour, 802-803 
of cord, 838 
definition, 

instrumental, 836-837 
manual, 835 
postural, 834-833, 

Respiration, effect of post-hemorrhagic 
collapse, 870 
of infant, 1097 

in spasmodic contraction of uterus, 
716 

Respiratory sounds, 185 

Respiratory system, changes in, during 
pregnancy, 22a 

after delivery and during puer- 
perium, 453 

Restitution, or external rotation, 32O 

' Refraction,’ definition of, 257 

Re-vaccination, correspondence in 
Brilish Medical Journal re, 570 
of mother during pregnancy, effect, 
on infant, 570 

Rheig|tadter on cause of morning sick* 
ness, 470 

Ribemont-Dessaignes on ftcidental 
traumata, 705 

on amount of fluid in hydroceph¬ 
alus, 843 

on cephalic application of forceps, 

on eclampsia, 608 
on force of uterine contractions, 202 
on frequency of placenta prfcvia,* 
692 

on heemorrhage in pl&enta prmvia, 
69s • • » 

mucus aspiratm^vUed by, i|9. 
on neurotic theory of eclampsia, 
602 « 

rJh placrUiUl in&rction, 524 
statistics of jiosterior rotation ol 
fetal oo^t, 325 


Ribemont-Dessaignes on tying of cord, 
1080 

on uterine contractions during 
labour, 261 

on vaginal douches, 153, 246, 461 
on weight of fetus, toS, 109 

figures re expulaon of the 
placenta, 283 

on rotation of fetal head by 
internal manipulation, 349 
statistiisof positions in vertex 
presemation, 304 

Ribes, Champetier de, Martin's method 
of delivery, 1032 

Rickets, 723, 74*. 750^ 76*. 7*7* 
788 • 

pelvic flattening produced by, 740 
rachitic ttiradiate,felvis caus^ by, 
784 9 < 

Ricketts on small-pox during preg¬ 
nancy, 569-570 
Rigid os, 718 

Rissel, W., on chorion-epithelioma, 
W7 

Ritgen, ' manneuvre of, in preservation 
of perinxum, 345 

Riviere on Bouchard's theory of 
eclampsia, 604 

Robert's pelvis, see Bilateral synostotic 
under Pelvis 

Robson, Mayo, ectopic pregnancy, 663 
• Roederer’s obliquity,’ 316 
Rokitansky on enteric fever during 
pregnancy, 557 
on puerperal osteophytes, 223 
Roper on signs of incarcerated gravid 
uterus, 535 

Rotch on lacloglobulin, 1087-1088 

on menstruation and composition 
of milk, 1088 

table of salts in human milk, 1088 
Rotunda Hospital, anli-galactogogue 
used in, 46^ 0 

artificial feeding in, 1094 
case of hypertrophy of ceivix in, 

544 

cases of hyperemesis gravidarflm 

gonococcus in puerperal fever at, 
010 

intra-uterine death of fetus in, 615 
maternal mortality from placenta 
prxvia in, 702 

method of W polar version used m, 
1009-1010 

narcotic treatment of scloq^sia at, 
6ii-6i2 

pro^yUctie/post-partom douche 
condemned at, 401 
results of introduction of asepsw 
at, 139. «4» 
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Rotunda Ho$idtal, atatutics, abortion 
at, 621 

of accidental tuemonhafte at, 
683 

of brow presentationa, 388 
of cepbaUe piesentatloDa, 300 
of chorea during pregiuncy, 

. . o 

of eclampaia in, ^98 
of face (neaentatuin, 361 
of foetal a^ maternal mor¬ 
tality in anoulder preaenta- 
tion, 438 

of foetal mortality in pelvic 
preaentation, 422 
of Wmorrhage, 864 
of hydramnioa, $05 
of icterya i^natorum, 1106 
of intemalWraumatic baemor- 
rbage, 861 

of inversion of the uterus in, 

,895 . 

of mortality, old, 139, 140 
maternal, 297-299 
infantile, 299 
from sepsis, 901 
of pelvic tmntraction, 722 
of pelvic presentation, 405 
of placenta prsevia, 692 
of prola^ of cord, 829-830 
of retention of the placenta, 874 
o( rupture of uterus, 877 
of secondary post - partum 
bemorrha^, 869 
of sex of twin^ 814 
of transverse lies in, 426 
of twin and triplet pregnan¬ 
cies, 808 

rt use of forceps, 1004 
of vesicular mole in pregnan¬ 
cies, 488 

summary statistics of mortality 
among twins, 819-820 
tftatment of accidental bsemor- 
rbage at, 691 

cases of external haemorrhage 
at, 688 

Routh on extra-uterine pregnancy, 676 
Roy, M. le, and symphynotomy, 1049- 
1050 

Rttboka on tetanus in childbed, 910 
RuSiel, M., report on symphysiotomy, 
1049 

Ruge on maceration of foetus, 618-619 
Martin’s method of delivery, 1032 
OD weight of placenta and 
meturin syphilis, 51^ 

Runge on cause of nthme contractions, 
255-256 

on eSscta of elevation of tempera¬ 
ture on foetus, 616 


Rupture in cornual prednimey, 659 
extra-peritoneal, of tube, 6^652 • 
intra-abdominal, of tube, 656 
intrdlperitoneal, of tube, 650, 653- 
657 

of hfineii, 237 

primary, in extra^nterine preg¬ 
nancy, 639 - 64 P. 649. 853*659. 
66a, 66? 

secondary, 641, 653,.646, 665, 671 

Saccharomyces albicans, 1105 
Sacro-coccygeal tumours, foetal, 849 
Sacrum, 1-3 

fracture of, 788 
in funnel-shaped pelvis, 777 
in obliquely distorted pdvis, 762, 
764, 785-786,'767 
in osteomalacia, 780-781 
in pelvis of congenitd dislocation 
of the hips, 758 
in rachitic fiat pelvis, 749 
in split pelvis, 790 
in sponaylolistbetic pelvis, 784 
in transversely contracted pelvis, 
770, 77a. 774 
Sagittal suture 327 , 

in anterior asynclitism, 329 
in flat pelvis, 752 
foetal, 313 

Saint-Blaise, Bouife de, on Bouchard’s 
theory of eclampsia, 604 
on hyperemesis gravidarum, 596 
Salivation during pregnancy, 47a 
treatment, 472 
Salpingo-odphoritis, 664, 925 
Sandstein on movement of pubic boqes 
in Watcher’s position, 1052 
Sitnger on changes in uterine muscle 
, during involution of uterus, 443 

on origin of chorion-epithelioma, 
' 497.498 

on suturing in Ceesarean section, 
1657, 1045-1046 
Sapnemia, 519, 913-918 
after abortion, 630-631 
diagnosis, 916 

pathological anatomy of, 913 

symptoms, 914-916 

term used for putrid intoxication, 

't treatment, 916-918 
Saprophytic infection, ‘ mixed,' 928 
Sarcoma, origin of chorion-epithelioma 
from, 498*499 

SatOij, case of quiaflets recorded l», 811 
Sav^m. pubo-coebygeus muscle, 62, 64 
Savin-pqgsoning, maternal, cause of 
intra-ufeirine death of foetus, 6^ ' 
Scarlatina during pregnancy, 566-569 

rarity of, 586 ^ 
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Gcariatiiuk'didllu; pregnancy, treatment 
, S68 5 ^ . „ 

‘poerperal, controveray n, 566- 
567 • 

SchaefTn on innerration 8f utenu, 1 S 4 
on efliKt of uterine contractions on 
fcetua, 277 

on internal pdvimelry, 197 
on treatmein oP osteomalacic 

on^aginal (touching during puer- 
petium, 461 

Schaller on effect of phloridisin, 510- 

5 >> 

Scbatz on force of uterine contractions, 
26a * , . 

metl)od of converting a face into 
a vertex prestntation, 382 " 384 i 
386 

'method of determining date to 
induce labour in pelvic con¬ 
traction, 735 V 

on peristaltic character in uterine 
contractions, 261 

treatment of brow presentation, 
394 

Schauta on torsira of the cord, 527 
on induction of labour in diabetics, 

58* 

on relative rate of mortality from 
eclampsia, 613 

Schmidt on ligation of the cord after 
birth and jaundice, 1080 
on abdominal palpation, 164 
Schmorl on eclampsia, 603 

on tuberculosis in the placenta, 
^^522 

Scnotlin on uiinmmic theory of eclamp¬ 
sia, te3 

Schroeder on caruncube myrtiformes, 

36 . 

M composition of lower uteria% 
"segment in labour, 267-268 
on funic souffle, 187 • 

on hypertrophy of cervix, $45 _ 

I on separation of membranes during 
last month of pregnancy, 2$$ 
Schncking on ligation of cord, i<^ 
Scholtze on degrees of inversion of 
uterus, 895-896 

• on detachment and expulsion 01 
placenta, 280 •, a 

method of artificial respiration, 
1098,1099, I too-Mot 
. Schumacher on uriofemjj^ theyy of 
eclampsia, 603-60^ ,, 

Schwab on placenta u syphilis, 5^ 
Schism on urine in ftatal^bladoer. 

Sciatic notch, 27 
ScoUoais, 723, 7 j? 
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Scrotum in male infiuit, 417 
Sedatives for eclampsia, 609 
Seegen on menstruatiou in diabetes,' 
580 

on miscarriage from diabetes, $81 
Semmelweis, measures to prevent puer¬ 
peral fever, 139 
on puerperal fever, 906 
Sepsis, prevention of, I4^is|4 
Septic absorption in chorion-epithe¬ 
lioma, 505 
in endocardiAs, 935 
infection, 296, 297, 299, 918-937 
in pelvic contraction, 729 
local, 919-931 

diagnosis, oa}, 929 
symptoms,' 927-929 
treatment of, 929*931 
peritonitis, * s 

Septicaemia, ue Lymphatic sepsis^ 
puerperal (see also I’uerperal 
fevers), 903 

Sexlets, frequency of, 809 
Show, 275, 286 

Sigaull, revival of symphysiotomy hy2 

1049 

Silbermann on cau^ of icterus neona¬ 
torum, I to6 

Simpson, compound presentation, 825 
placenta prxvia, shoulder presen¬ 
tation, 429 , ^ , 

on separation of membranes, last 
month of pregnancy, 255 
Simp.on, A. R., on super-involution of 
uterus, 951 , . . 

spondylotomy v. decapitation, 438 
Simpson, Sir J., on internal version, 

Simpson, Sit J. Y., on use of chlorate 
of potassium, 620 

Sinclair, Japp, on use of watch-spring 
pessary for reposition, 536 
Sir Patrick Dun*s Hospital, CTtenc 
during pregnancy in, 55 ? ’ 
phthisis during pregnancy in, 563 
Skene, glands of, 33 
Skin, action during pregnancy, 246 • 
during puerperium, 453 . . 

Skinner on treatment of incarcerated 
uterus, 535-53® 

Skull, fatal, 109-119. ., 

Budin, maximum diameter ol, 

114 

characletislici of, 109, 1 to 
circumferences of, 114-118. 

121 i 

diameters of, ll 2 -lI 4 j^*f 
fontanel^, prinapal, acces¬ 
sory, ili-il* 
regions, 118-119 
sutures of, iio-iii 
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Skutach, internal pelvimeter of, 199- 

302 

Siaijantki on cholera and decidu^ 
endometritia, 480 
Sleep during {merperinm, 464 
Small-pox during pregnancy, 569-571 
dangera of, e;uggerated, 569 
Smellie on cephalic method of forceps 
application, 994 

method of delivering after-coming 
head, 1033-1034 . 

in flat pelvil, 753 
in hydrocephalua, 845 
on rotation of ftetal head, 349 
Smyly on abdominal palpation, 164 
on accfigpry fimbriated extremity, 

643 * 

on case of hypertrophy of cervix, 
i 544 * t 

on hemorrhage in chorion-epithe- 
' lioma, 503 

and use of post-partum douche, 461 
Solayrn’ obliquity, 313, 314 
Soxhiet's apparatus for sterilising milk, 
o 1093, 1094 

Spermatoxoon and ovum, 641-644 
Sphincter, 475 ^ 

Spiegelberg on anemia of kidneys in 
eclampsia, 598 

on cause of vesicular mules, 489 
on changes in uterine muscle daring 
involution, 443 

on classification of kyphotic pelvis, 
770 

on diagnosis of osteo-malacic 
pelvis, 782 

on external pelvimetry, 192 
on funnel-shaped pelvis, 778 • 
on hernia of pregnant uterus, 546 
on kyphotic pelvis, 773, 775 
on malformations of uterus and 
vagina, 549 

on mortality from chorea during 
'’)>regnancy, 578 
on nephritis in pregnancy, 583 
on osteo-malacia, 779 
on pregnancy in downward dis¬ 
placement of uterus, 543 
on pulse-rate during puerperium, 
450 

on rupture of the pelvic articula¬ 
tions, 894 



statistics of face presentation, 361 
n of double monsters, 857-858 
^ of mortality in pelvic contrac¬ 
tion, 738c 

of pennieal laceration, 893 
of presentation in cases of 
contracted pelvis, 737 


Spiegelberg, statistics on treatment ol 
pelvic contraction, 754 
of twin presentations, 813 
t on unilateral synoslotic pelvis 
7t»8, 769 
Spina bifida, ^8-849 

in connection with hydrocephalus, 
844 

Spleen, necrostlV 13 eclampsia*' 800 
tumours of fueial, 849 
Spondylizema, or pelvis obtecta. yjr 
784 

Spondylolisthesis, 784-787 
Spondylotomy, 438 
Spontaneous version, see untier Version 
Staphylococcus pyogenes aureus, 923 
ill puerperal fever, 907, ao8 
Stch^goleff on iodoform, 156 
Stengel on pregnancy in diabetics, c8i 
Stenosis of cervix, 805-807 

of the vagina and vulva,'’807 
Stephenson, ^mmary of Rotunda 
Hospital statistics of mortality among 
twins, 819-820 
Sterilisation, 141 

dressings and instruments, 150-151 
Stevens, height of uterus above sym¬ 
physis during puerpbrium, 447 
Stewart on urinsemic theory of eclamp¬ 
sia, 603-604 

Stoltz on menstruation during preg¬ 
nancy, 704 

Stomatodseum in first-month foetus, 
104 

Strassman on site of fertilisation of 
ovum, 642 

Streptococcus pyogenes in pueiperal 
fever, 907-908 
in puerperal ulcer, 919 
Stria: gavidarum, 217, 253 
Stricture of the uterus, 717 
Stroganofif on bacterial theory of 
eclampsia, 602 

Slrychn: .e during pregnancy, 486 
Stumpfs theory of eclampsia, 602-603 
Submucous myoma, confusion with 
chorion-epithelioma, 504 
Sue on hereditary tendency to twin 
piegnancies, 811 
Superfecundation, 811 
Superfoetation, 811-812 
SUssrrot on relation of myomata to 
oblique lie of foetus, 428 
statistics-of mortality in myoma of 
,^uterjy> -798 

Sutujjin on hei^ of uterus in preg- 
a-ncy, 311 T 

Sutures an a<'d to diagnosis of vertex 
prese^tion of ftetal sl-uU, 11-2-111, 
308 

Sutton, Bland, see ^^-Sutton 






